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Record of Deci sion
Pr ef ace

Town of Basin Project
Operable Unit 1

Basin M ning Area
Jefferson County, Mbontana

The U. S. Environmental Protection Agency (EPA), in consultation with the Mntana
Department of Environmental Quality (DEQ presents this Record of Decision (ROD) for
Operable Unit (QU) 1 of the Basin Mning Area National Priority List (NPL) Site in

Jef ferson County, Mntana. The ROD is based on the Admi nistrative Record for QUL including
the Remedial Investigation (R), the Feasibility Study (FS), the Human Health R sk
Assessnent (HHRA), the Proposed Plan, the public comrents received, and EPA responses. The
ROD presents a brief summary of the R and FS, actual and potential risks to human health
and the environnent, and the selected remedy. EPA has foll owed the Conprehensive

Envi ronnent al Response, Conpensation, and Liability Act (CERCLA), as anmended, the National
Conti ngency Plan (NCP), and EPA gui dance (EPA 1999a) in preparation of the ROD. The three
purposes of the ROD are to:

1. Certify that the renmedy selection process was carried out in accordance with the
requi renents of the CERCLA and, to the extent practicable, the NCP,

2. Qutline the engineering conmponents and renedi ati on requirements of the Sel ected
Remedy; and
3. Provide the public with a consolidated source of information about the history,

characteristics, and risk posed by the conditions of QUlL, as well as a summary of
the cleanup alternatives considered, their evaluation, the rational e behind the
Sel ected Renedy, and the agencies’ consideration of, and responses to the comrents
recei ved.

The ROD is organi zed into three distinct sections:

1. The Decl aration section which functions as an abstract for the key infornmation
contained in the ROD and is the section of the ROD signed by the EPA Regi onal
Admi ni strator.

2. The Deci sion Sunmmary section which provides an overview of QU1 characteristics, the
alternatives evaluated, and the anal ysis of those options. The Decision Summary al so
identifies the Sel ected Renedy and expl ains how the renedy fulfills statutory
requirenents.

3. The Responsi veness Sunmary section whi ch addresses public coments received on the
Proposed Plan, the R, the FS, and other information in the Adm nistrative Record.



Decl arati on

Site Nanme and Location
Town of Basin Operable Unit 1
Basin Mning Area NPL Site
Jefferson County, Montana

CERCLIS I D No. MID 982572562

Statenment of Basis and Purpose

Thi s deci si on docunment presents the Sel ected Renedy for the Town of Basin Operable Unit
(AJ) 1 of the Basin Mning Area NPL Site in Jefferson County, Mntana. The Environnent al
Protecti on Agency (EPA), in consultation with the Montana Departnment of Environment al
Quality (DEQ, selected the renmedy in accordance with the Conprehensive Environmental
Response, Compensation, and Liability Act, 42 U S.C 9601 et seq., as anmended by the
Super fund Arendnents and Reaut horization Act (collectively, CERCLA) and the National
Conti ngency Pl an (NCP).

This decision is based on the Administrative Record for QUL of the Basin Mning Area
Superfund Site. The Administrative Record and copies of key docunents are avail able for
review at the EPA Montana O fice, located at 301 S. Park, Room 192 in Hel ena, Montana and
at the Boul der Community Library, located at 202 S. Main Street, in Boul der, Montana.

Assessnent of the Site

The response action selected in this ROD is necessary to protect public health from actual
or threatened rel eases of hazardous substances, pollutants, or contam nants fromthe QU1
site, which may present an inmnent and substantial endangernent to public health or

wel fare or the environnent.

Description of the Sel ected Renedy

This ROD specifically addresses OQJUl, one of two operable units within the Site identified
as source areas. The other operable unit, Basin Watershed, wil| address contam nation
related to nining activities within the Basin Creek, Cataract Creek, and Upper Boul der

Ri ver watersheds. QUL includes residential soils contamnated with mne wastes as well as
streanside tailings, Jib tailings, and other source areas in Basin, Mntana.

The Sel ected Renmedy for QUL is the Renoval / Transportation/ D sposal (Luttrell Repository)/
Institutional Controls Alternative, which was presented in the Final Feasibility Study
Report (FS)(CDM Federal Progranms Corporation [ CDOM Federal], 2000a). The Sel ected Renedy
incorporates nminor nodifications fromthe alternatives presented in the FS. The FS

eval uated and screened renmedi al alternatives for contam nated residential soils and mne
waste. The FS used a conparative analysis to evaluate five alternatives and identify the
advant ages and di sadvant ages of each alternative. Selection of the Renoval/Transportation/
Di sposal (Luttrell Repository)/Institutional Controls Alternative was based on this
anal ysi s.

The Sel ected Renedy for contam nated residential soils and mne waste includes the
foll ow ng features:

. Excavation, transportation, and di sposal of contam nated residential soil and mne
waste fromthe town of Basin to the Luttrell Repository.

. Backfill of excavated areas with clean soil and revegetation of these areas.
. I npl enentation of institutional controls, which are neasures to control exposure to

areas where renoval of nmine waste nay not be feasible (under structures, etc.), if
ri sks associated with such mne waste are identified.



The Sel ected Renedy is protective of human health and the environnent through the
foll owi ng:

1. Al of the contam nated soil will be renoved fromthe residential yards, the
streansi de tailings, Basin Street Tailings, the Jib Tailings, and the source areas
near the wastewater treatnent plant. The ore pile located north of Basin and the
upper 2 feet of contam nated soil beneath this pile will also be renoved

2. Al excavations will be backfilled with clean soil and revegetated, preventing
direct exposure of the Basin residents to contamnants in surficial soil

3. Renmoval and pl acenent of the waste material in the Luttrell Repository will control
both erosion and airborne transport of contaminants in the town. Renoval will also
reduce | eaching and mgration of contam nants fromm ne waste into groundwater and
erosion of contami nants into surface water

4. Wil e the renoval of waste nmaterial could cause a short-term exposure to airborne
contam nation during excavation and transportation, this exposure wll be reduced by
dust control neasures inplenented during the actual construction of this Sel ected
Renedy.

5. The institutional controls conmponent of this alternative for nmne waste (proprietary
controls, information, and educational prograns) will continue to control direct
exposure to the contam nants that nay be inaccessible, if risks associated with such
mne waste are identified

Statutory Determ nations

The Sel ected Renedy attains the mandates of CERCLA 8121 and, to the extent practical, the
NCP. Specifically, the Selected Remedy is protective of human health and the environnent,
conplies with federal and state requirenents that are applicable or rel evant and
appropriate to the renedial action, and is cost effective. This remedy uses permanent
solutions (e.g., renmoval to an offsite repository and backfill) to the nmaxi mum extent
practicabl e. Because this remedy could result in hazardous substances, pollutants, or
contami nants renmining onsite in inaccessible areas above levels that allow for unlimted
use and unrestricted exposure, a review will be conducted, if necessary, within 5 years
after initiation of remedial action to ensure that the remedy continues to provide
adequat e protection of human health and the environment. This remedy is acceptable to both
the State of Montana and the comunity of Basin



ROD Data Certification Checkli st

The following information is included in the Decision Summary section of this ROD.
Addi tional information can be found in the Adm nistrative Record for this site.

. Contami nants of concern (COC) and their respective concentrations.

. Baseline risk represented by the OOCs.

. Cl eanup |l evel s established for COCs and the basis for these |evels.

. Techni ques for addressing source materials that constitute principle threats.

. Current and reasonably anticipated future | and use assunptions used in the baseline
ri sk assessnents and ROD.

. Potential |and use that will be available at the site as a result of the Selected
Renedy.

. Estimated capital costs, annual operation and nai ntenance costs, total present worth

costs, discount rate, and the nunber of years over which the renedy cost estinates

are projected.
. Key factors that led to selecting the renedy.

Max H. Dodson Dat e
Assi stant Regi onal Adm nistrator

Ofice of Ecosystenms Protection and Remedi ation

U S. Environnmental Protection Agency, Region VI

Jan P. Sensi baugh Dat e
Director
Mont ana Departnent of Environnental Quality
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Section 1
Site Nanme, Location, and Description

Town of Basin Cperable Unit 1
Basin Mning Area NPL Site
Jef ferson County, Mbontana
CERCLI S I D No. MID 982572562

The Basin Mning Area Superfund Site is |ocated within and around the town of Basin in

Jef ferson County, Mdntana (Figure 1). The Basin Mning Area Superfund Site has been

organi zed into two operable units (QU): the community of Basin, Mntana (Town of Basin
QU1), and the surroundi ng wat ersheds of Basin Creek, Cataract Creek, and part of the upper
Boul der River (Watershed OJ2). The community of Basin is located in Sections 17 and 18,
Township 6 North, Range 5 West in the Basin quadrangle (Figure 2). The coordi nates of the
site are approximately 46° 16' 10" north latitude and 112" 16' 46" west |ongitude (Ecol ogy &
Envi ronnent [ E&QE] 1991).

The U. S. Environmental Protection Agency (EPA) is the |ead agency for the site and
Mont ana Departnent of Environnmental Quality (DEQ is the support agency. The source of
fundi ng for cleanup of this site will be the Superfund trust fund with DEQ providing 10
percent of the cleanup costs and 100 percent of operation and naintenance.

This Record of Decision (ROD) addresses all of the Town of Basin QUL. QUL incl udes
contanminated residential soils, a former snelter area, streanside tailings, several
tailings piles spread throughout town, and a mll site as shown in Figure 3.

The town of Basin, an unincorporated nmunicipality, is |located within the Boul der River

wat ershed. The river trends west to east through the town. The town’s boundary exists on
both sides of the Boulder River at the nouth of the Basin O eek watershed. Basin Creek
flows directly through the town of Basin, joining the Boulder River on the south side of
town. Kleinsmth Qulch flows north into the Boul der R ver on the southwest end of the
town. Cataract Creek flows south and joins the Boulder River, approxinmately 1 mile east of
t own.

The town is situated at an approxi mate el evation of 5,350 feet above nean sea |level within
the watershed valley. Steep foothills rise approxinmately 500 feet above the surroundi ng
vall ey on the east and west sides of Basin Creek and the south side of the Boul der R ver.
Interstate H ghway 15 crosses the town in an east-west direction and generally parallels
the Boul der River within the watershed vall ey.
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Section 2
Operable Unit Hi story and Enforcenent Activities

Hard rock mining in the Basin Mning Area Superfund Site began in the 1870s and conti nued
internmttently into the late 1950s. Extensive mning and mlling within the Basin M ning
Area have resulted in uncontrol |l ed rel eases of nmetal contaminants fromwaste rock and
tailings (waste material from processing of mneral ore) and have contaninated water to

| ocal streans.

Primary sources of contam nation consist of nunerous scattered mne waste rock piles and
tailings piles resulting fromhistorical nmning and ore processing in the town of Basin in
the late 1800s and early 1900s. H storical mning activities upstreamof the town are al so
a source of contam nation due to discharges to Basin O eek, which passes directly through
town, or to the Boul der River on the south edge of town. Rel eases fromthese sources have
resulted in contam nation of soil, surface water, sedinent, groundwater, air, and biota.
Evi dence of these rel eases includes el evated concentrations of contamnants in soil,
surface water, and sedinent; visual staining of stream sedi nents; observed m ne wastes on
stream banks; and noticeabl e erosion of wastes away from source piles.

The Basin Mning Area Site was placed on the National Priorities List (NPL) in Cctober
1999. The following list summarizes the results of the investigations conducted in support
of the listing and are part of the Admi nistrative Record for the Town of Basin QUL.

The maj or investigations and activities conducted at the Town of Basin OUl since 1980
i ncl ude:

May 1980: Ti nberline Reclanations, Inc. prepared an environmental analysis on the nill
tailings dispersal in Basin along the Boul der River for the Mntana H ghway Department.

Sept enber 1989: The Montana Departnent of Health and Environmental Sciences (MDHES, now
DEQ prepared a Prelimnary Assessment (PA) for the site. Based on the findings of the PA
a Screening Site Inspection (SSI) was perforned to characterize waste sources in and
around the town of Basin.

January 1990: EPA col |l ected surface soil sanples fromthe Basin School yard, two fields
near the school yard, houses near the school yard, and areas outside of the town.

April 1990: MDHES col | ected surface soil sanples fromthe sout hwest corner of the Basin
School yard.

June 1990: MDHES col | ected subsurface soil sanples fromeight of the previous sanple
locations in the southwest school yard. MDHES recomrended that the Basin School Board take
preventive actions to linit exposure to children. Oal communication with a representative
of the School Board revealed that clean fill was placed over the southwest corner of the
school yard.

August 1991: EPA conpl eted an Expanded Site |Inspection (ESI) to devel op additional data
for site characterization.

1993: Montana Departnent of State Lands Abandoned M ne Recl amati on Bureau (MDSL AMRB)
conducted a PA for the Basin MII site.

1995: EPA conpl eted data eval uation and prepared the site scoring package for placenent of
the Site on the NPL.

1998: EPA conducted a Renoval Action in an area at the south end of Valley Street.
Approxi mately 5,000 cubic yards (cy) of contam nated soil/ tailings were excavated and
di sposed at the nmine waste repository in Butte, Mntana. The excavated areas were
backfilled with clean soil, graded, fertilized, seeded, and mul ched.



Surmmer 1999: EPA col l ected soil sanpl es throughout the town of Basin. Both surface (0-6
inches) and subsurface (12 inches) soil sanples were coll ected.

Cctober 1999: The Basin Mning Area Site was placed on the NPL.

April to July 2000: EPA conducted a field investigation at the Town of Basin QUl to
collect data fromareas that were not sanpl ed during previous investigations and to

coll ect additional sanples where historical data were questionable. EPA collected and

anal yzed surface soil sanples and groundwater sanples, and excavated five test pits in the
area east of the Wastewater Treatnent Plant (WMP) to determne the depth of the mining
waste material and if there was direct contact between the nmining waste material and

gr oundwat er .

Qct ober 2000: EPA conpleted the Final Human Health and Ri sk Assessnment (HHRA) Report and
the Final Renedial Investigation (RI) Report for QUL.

Decenber 2000: EPA conpleted the Final Feasibility Study (FS) Report for QUL.
January 2001: The Proposed Plan was issued for public coment.

EPA conpl eted a search for potentially responsible parties (PRPs) and determined that no
viable parties exist that caused the contam nation at QUL. One general notice letter was
issued to O Mning, the current owner of the Basin MII Site. The response from OT M ni ng
to the general notice letter has indicated that they have applied to renew their

groundwat er pernit issued by the State of Montana. The State of Mntana is currently
reviewi ng their application.



Section 3
Hi ghlights of Community Participation

Public participation in the remedy selection process is required by the Conprehensive

Envi ronnent al Response, Conpensation, and Liability Act (CERCLA) Sections 113 and 117 and
the National G| and Hazardous Substances Pollution Contingency Plan (NCP) Section
300.430(f)(3). These sections require that before adoption of any plan for remedial action
to be undertaken by EPA, the State, or an individual (e. g., PRP), the | ead agency shall:

1. Publish a notice and make the Proposed Pl an available to the public, and

2. Provi de a reasonabl e opportunity for subm ssion of witten and oral comrents and an
opportunity for a public neeting at or near the site regarding the Proposed Pl an and
any proposed findings relating to cleanup standards. The | ead agency shall keep a
transcript of the nmeeting and make such transcript available to the public. The
noti ce and anal ysis published under item 1 above shall include sufficient
information to provide a reasonabl e expl anati on of the Proposed Plan and alternative
proposal s consi der ed.

Additionally, notice of the final renmedial action plan set forth in the ROD nust be

publ i shed, and the plan nust be nmade avail able to the public before comenci ng any

remedi al action. Such a final plan nust be acconpani ed by a di scussion of any significant
changes to the preferred remedy presented in the Proposed Plan along with the reasons for
t he changes. A response (Responsiveness Sunmary) to each of the significant comments,
criticisms, and new data submitted in witten or oral presentations during the public
comrent period nust be included with the ROD.

In 1999, EPA held two nmeetings to determ ne the community needs and expectations with
respect to cleanup activities.

I'n March 2000, EPA conducted interviews with the community and prepared a Community

Rel ati ons Pl an. Throughout the R/ FS process, EPA prepared and distributed four fact
sheets in March 2000, July 2000, August 2000, and Cctober 2000. In addition, public
neetings were held in January 2000, April 2000, August 2000, and Cctober 2000 to discuss
the project progress.

EPA has conducted the required comrunity participation activities through the presentation
of the R, FS, and the Proposed Plan, a 30- day public comrent period, a formal public
hearing, and the presentation of the Selected Renedy in this ROD. EPA s response to
witten comments received during the public comment period is included in the

Responsi veness Sunmmary, which is part of this ROD, and is designated Appendix A

The Proposed Plan for QUL was rel eased for public comment on January 2, 2001. The R, FS,
and the Proposed Plan were nmade available to the public in the Administrative Record

|l ocated at the EPA Montana Ofice in Helena, the Boul der Comrunity Library in Boul der, and
on the Town of Basin web site (ww. basinoul.con). A formal public comrent period was

desi ghated from January 2, through February 2, 2001.

On January 23, 2001, the EPA hosted a public neeting to present the Proposed Plan for the
QU1 site of the Basin Mning Area Superfund Site. The neeting was held at 7:00 p.m in the
Basi n School in Basin, Mntana. Representatives from EPA presented a di scussion on the R,
the HHRA, and the Proposed Pl an, which discussed the following five alternatives:

. Alternative 1. No Action

. Alternative 2: Containment (Surface Water Control, Source Surface Control)/Renoval/
Institutional and Non-Engi neering Controls

. Alternative 3: Renoval / Transportati on/ Di sposal (Onsite Repository)/Institutional



Controls

. Alternative 4. Renoval/Transportation/Di sposal (Luttrell Repository)/lInstitutiona
Control s

. Alternative 5: Renoval / Transportation/Di sposal (Subtitle D Landfill)/Institutiona
Control s

Alternative 4, Renoval/Transportation/Disposal ( Luttrell Repository)/lInstitutiona

Controls was presented as EPA's preferred alternative. A portion of the public neeting was
dedi cated to answering questions and accepting formal oral coments fromthe public.
Community acceptance of the Selected Renedy is discussed in Section 10, Summary of
Conparative Analysis of Alternatives, of this Decision Sumary

EPA' s responses to the coments received during the public conment period are included in
t he Responsi veness Sumnmary which is part of this ROD.



Section 4
Scope and Rol e of Operable Unit

The Basin Mning Area Superfund Site covers a w de geographical area. As with many
Superfund sites, the problens at the Basin Mning Area Superfund Site are conplex. As a
result, EPA established the following QUs to address the human health risks associ ated
with mine waste located in the imrediate vicinity of the Bas in comunity. The OUs are
desi gnat ed as:

ol Town of Basin
o2 Basi n Wat er shed

The selected remedy for QU2 will be covered in a separate ROD and wi |l address contam nant
sources, including those upstreamon Basin Creek and Boul der River, that are not addressed
in QUIL.

The sel ected remedy for QUlL, the subject of this ROD, addresses the potential direct
exposure of the population to el evated concentrations of hazardous substances, pollutants,
and contam nants in the residential soil and m ne waste by renoval and pl acement of these
source materials in an offsite repository. Inhalation of airborne contanination or

i ngestion of contam nated soil, mne waste, sedinment, dust, or surface water fromthis QU
poses a current and potential risk because EPA's acceptable risk range is exceeded. The
sel ected renedy for this QU controls both erosion and airborne transport of contam nants.
Removal of contaminated material al so reduces | eaching and migration of contam nants from
m ne waste into groundwater and erosion of contam nants into surface water. Wile the
removal of waste material could cause a short-term exposure to airborne contam nation
during excavation and transportation, this exposure risk will be reduced by dust control
neasures inplenmented during the actual construction of the Sel ected Remedy. The
institutional controls conponent of this alternative (zoning, proprietary controls,
information, and educational prograns) will control direct exposure to inaccessible
contam nants if risks associated with such mne waste are identified.



Section 5
Sunmary of Site Characteristics

The Town of Basin QUL consists of contam nated residential soils, a forner snelter,
streanside tailings, several tailings pile areas spread around the town, and a nill site
as shown in Figure 3.

The Jib M1/ Hope-Katie Mne conplex is |ocated on the south side of the Boul der River

i mredi atel y sout hwest of town. This waste source area was originally used as an ore
extraction site and a small mlling operation. Rermants of fornmer structures remain in
this area. Alarge tailings pile is present in this area. This tailings pile has been
sprayed with a cohesive material to prevent erosional transport of the tailings naterial

The Basin Street Tailings source is located in the west portion of town on the north side
of the Boulder R ver. This waste source area, visible froml|-15, contains a mne, with a
headfrane structure that collapsed in 1999, and associated tailings/waste rock

A snmelter stack flue is located on a steep hill on the west edge of town north of |-15

The snelter stack has visibly poor structural integrity. It has been reported that the
snmelter stack was never used for any mning operations. However, sanples previously
collected frominside the stack indicated el evated concentrations of netals. Access to the
stack flue is not restricted. Sanples collected during the Rl elimnated the flue as a
wast e source.

The Basin MII site is located i medi ately east of town. This potential waste source area
consists of tailings piles, waste rock piles, a tailings pond, and a snall nunber of
buil dings. Tailings were processed in this nmll using a flotation process.

The WMP is |ocated south of |-15, east of Basin Creek. This facility was constructed in a
former tailings pond. Tailings are wi despread in the adjacent area east of the WWMP

The Atwater MII reportedly stood i mredi ately west of the access road to the Merry W dow
Mne, and the tailings pond lay roughly west of that access road. The exact |ocation of
the mll ruins cannot be identified fromhistorical research or existing remains. This
mll operated in the early 1900s and reworked the tailings fromthe Katie/Jib MI1.

5.1 Data Sources

During the PA/SSI (E&E 1989) eight surface soil, six surface water, six sedinent, and four
groundwat er sanples were collected. Results of the SSI showed el evated concentrati ons of
several hazardous netal constituents and arsenic in tailings piles and in the surface soi
of the Basin School yard

In 1990, EPA collected surface soil sanples fromthe school yard, fromtwo fields near the
school yard, from several houses near the school yard and fromtwo background | ocations
(E&E 1990). The concentrations of arsenic in these soils sanples were | ess than those
collected in 1989. However, the report noted that the southwest corner of the school yard
appeared to have hi gher concentrations of arsenic.

In April 1990, MDHES conducted surface soil sanpling prinmarily in the southwest corner of
the Basin School yard. The 20 sanples collected for this effort were anal yzed for arsenic
only. The data collected fromthis effort indicated that high concentrations of arsenic
were limted to the sout hwest quadrant (MDHES 1990a) .

In June 1990, MDHES collected 13 subsurface soil sanples (6 to 18 inches bel ow ground
surface [bgs]) fromeight of the previous sanple locations in the southwest corner of the
school yard. These sanples were al so anal yzed for arsenic. The sanple results confirmed
the findings of the April 1990 surface soil sanples in that the highest concentrations of
arsenic were restricted to the western portion of the southwest quadrant (MDHES 1990b).



An ESI was conpleted in August 1991 to provide additional Hazard Ranking System (HRS) data
for site characterization (EQE 1991). Seventeen surface soil sanples, one waste source
sanpl e, one surface water sanple, and one sedi nent sanple were collected. The team

coll ected sanples fromresidential yards and screened the sanples using X-ray fluorescence
(XRF). If the screening results indicated el evated contam nant |evels, the sanples were
sent to a laboratory for further analysis. This study reveal ed el evated | evel s of arsenic
and several heavy nmetal contaminants in soil sanples. The investigation al so docunented
the presence of seven waste sources in and around the town of Basin: the snelter stack
area, the Basin Street Tailings, the Jib Tailings, the Basin MII| site, the Basin Schoo
yard, the Basin WMP Tailings, and residential soils.

In 1993, MDSL AMRB conpleted a PA for the Basin MII site (MDSL AVMRB 1993). For the PA
ni ne sanples were collected fromwaste rock piles. Seven waste rock piles were sanpl ed
individually, and two conposite sanples of the piles were also collected. El even sanples
were collected fromthe tailings pond fromthree selected |ocations. N ne sanples were
collected fromvarious depth intervals at these locations. In addition, two conposites
sanpl es were collected fromthe tailings pond. Arsenic and | ead contam nati on was
identified in the waste piles and the tailings pond.

EPA conpleted a Tine-Critical Renobval Action in 1998 in an area | ocated at the south end
of Valley Street in the town of Basin. A sanple collected fromthe area during the ES
contained arsenic at a concentration of 412 mlligrans per kilogram (nmg/kg). |In Cctober
1997, EPA collected additional sanples fromthis tailings area. The analytical results
fromthese sanpl es indicated concentrations of up to 1,500 ng/ kg arsenic, 2,600 ng/kg
copper, 580 ng/ kg lead, and 940 ng/ kg zinc (URS Qperating Service [UCS] 1999).

In the summer of 1999, EPA conpl eted an extensive XRF survey throughout the town of Basin.
A total of 551 soil sanples were collected fromresidential yards and anal yzed for |ead
and arsenic. During this survey, both surface (0-6 inches) and subsurface (12 inches) soi
sanpl es were collected. A percentage of the sanples collected were subnmitted to a

| aboratory for confirmation analysis. The confirmati on sanpl es were anal yzed for arsenic
and | ead by EPA SW846 Method 6010B. The draft Sanpling Activities Report was conpl eted on
January 7, 2000, and it is still under review (UCS 2000).

EPA conpleted an Rl for the Town of Basin QUL in April through June 2000. The objective of
the Rl was to determ ne which of the potential source areas should be considered for
remedi ati on. The purpose of the Rl was to collect data fromareas within QUL that were not
sanpl ed during previous investigations and to collect additional sanples where historica
data were questionable. Surface soil sanples and groundwater sanples were collected and
anal yzed. Five test pits were excavated in the area east of the WMP to determ ne the
depth of mne waste and whether there was direct contact between m ne waste and
groundwater. The results of the Rl were published in the Final Renedial Investigation
Report submtted in Cctober 2000 (CDM Federal 2000b).

5.2 Site Conceptual Exposure Model

As shown in the site conceptual exposure nodel (SCEM (Figure 4), contam nants may be

rel eased frommnine waste rock piles and tailings piles through surface water runoff, w nd
erosion, infiltration/leaching to groundwater, biotic uptake, human activity, and/or
application (dunping) directly onto soils. Adits may discharge contaminants to soils and
surface water; contam nants may al so | each to groundwater. These rel eases may result in
contamination of primary nedia: air, surface and subsurface soil, surface water, and

gr oundwat er .

Mechani sns of release fromthese primary media al so exist. Contam nants in surface water
may be rel eased to sedinents (through deposition and sorption), biota (through uptake),
and groundwater (through infiltration). Contam nants in soil nay be rel eased to biota
(through uptake), groundwater (through |eaching), surface water (through runoff), air
(through erosion), and interior dust (through human activities). Contami nants in air may
be rel eased to soil and surface water through wet or dry deposition. Contami nants in



groundwat er may di scharge to surface water, and contam nants in sedi nent nay be rel eased
to surface water (through desorption/sorption) and biota (through uptake). Cycling of
contam nants anong site nedia will also occur. For exanple, netals may partition between
surface water and sedinents and mgrate between surface water and groundwater in gaining
and | osi ng streamreaches.

5.3 Source Material Descriptions

Primary sources of contam nation consist of nunerous scattered mne waste rock piles and
tailings piles resulting fromhistorical mning and ore processing in the town of Basin in
the late 1800s and early 1900s (EPA 1999b). Hi storical mning activities upstreamof the
town are al so a source of contanination due to discharges to Basin Creek which passes
directly through town to the Boul der River, on the south edge of town. Releases fromthese

sources have resulted in contanination of soil, surface water, sediment, groundwater, air,
and biota. Evidence of these rel eases includes el evated concentrations of contam nants in
soil, surface water, and sedinment, visual staining of stream sedi nents, observed m ne

wast es on stream banks, and noticeabl e erosion of wastes away from source piles. This
section summarizes data obtained through previous investigations to describe the
characteristics of these naterials and their spatial distribution.

5.3.1 Soil and Source Material Characteristics

To determ ne the nature and extent of soil contami nation for the Town of Basin OUl, EPA
used the analytical results for soil sanples collected and/ or analyzed during 1999 and
2000, as well as data collected in previous investigations. In instances where both

| aboratory data and XRF data were col |l ected fromthe same |ocation, EPA used the

| aboratory data to deternine the nature and extent of contam nation. Based on the sanples
used for the evaluation, soil is contamnated with | ead, arsenic, and manganese at depths
up to 12 inches bgs within the residential areas and at deeper intervals within mne waste
areas. Figures 5 through 9 depict the soil concentrations in surface and subsurface soil
for arsenic, |ead and manganese. Arsenic and | ead were determned to be the primary
contami nants throughout the site; therefore, the discussion on transport and fate focused
on | ead and arsenic.

5.3.2 Material Volume Estimates

The d eanup Level s described in Section 3.3 of the Final Feasibility Study Report (CDM
Federal 2000a) and Section 7 herein were used to estimate the vol une of contam nated
residential soil and mine waste. The areas where residential soil or nine waste material
exceeded the O eanup Levels are shown on Figure 10. Areas and the correspondi ng vol unes
for mine waste and residential soils that were eval uated under each remnedial action
alternative are presented in Tables 1 and 2, respectively. D scussions of waste areas and
wast e vol une determninations are presented bel ow.

Note: The Sel ected Remedy was nmodified to include renmoval of all contam nated
material, which would cause an increase of 3,800 cy fromthe WMP tailings. However,
due to the possible reclanmation actions by the mll| operator, volune estinates for
the Basin MII site were renoved fromthe renmedi al action, decreasing the total
estimated volune by 10,210 cy. Refer to Section 12 for a discussion of the changes
made after the FS was conpl et ed.

5.3.2.1 Jib Tailings

The Jib Tailings site is adjacent to the Boul der River and will continue to contribute
contaminants to the surface water unless the entire source area is renedi ated. For the
waste volune in Table 1, the source area is assuned to be 5 feet deep.

5.3.2.2 Streanside Tailings

Several source areas, streamside tailings, are |located along the Boul der River (T-4, T-5,
T-6, T-7, T-8, and T-10). As in the case of the Jib Tailing s, these source areas wil|l
continue to contribute contam nants to the surface water. It is assumed that each area was
2 feet deep.



5.3.2.3 Basin Street Tailings
This source area is located within the town. Al of the contamnated soil wll be renoved
fromthis area. It is assunmed that the contam nated soil is 2 feet deep.

5.3.2.4 Mne Waste Areas

For the remai ning mne waste areas not previously discussed, it was assuned in the FS that
the upper 2 feet of contaminated naterial will be renediated. For areas that contain waste
pi | es above ground surface, topographic nmaps were used in conjunction with the surface
areas to calculate volunes for each waste pile. In addition, it is assuned that an
additional 2 feet of soil beneath the piles will require renoval.

Note: The Sel ected Renmedy was nodified to include renoval of all contam nated
material. Refer to Section 12 for a discussion of the Sel ected Renedy.

5.3.2.5 Residential Soils/Basin School Yard

For the waste volunmes in Table 2, it was assuned that 2 feet of contami nated materi al

exi st over the entire residential property. This depth was determined to be a conservative
estimate since nost of the sanples collected at depths up to 1-foot bgs were not

contani nated at concentrations near the C eanup Level. Based on the R, approximately 27
residential yards in the Town of Basin QU1 will require remedi ati on (CDM Federal 2000Db).

The vol ume of waste to be renediated in the Basin School yard assumes the southwest area
of the school yard will require renediation. The residential yards and the Basin School
yard conprise the total residential soil volunme presented in Table 2.

5.4 Groundwater Quality

EPA sanpl ed 10 wel I s throughout the town of Basin in 2000. Another eight wells were

sanpl ed during previous investigations. Analytes were not detected above the current
federal and/or state drinking water standards listed in Appendix B in any of the drinking
water wells. The groundwater sanple collected fromnmonitoring well MM2 at the Basin MII
site contained | ead at a concentration of 16.5 micrograns per liter (ug/L), slightly
above the standard of 15 nug/L. This well is |located adjacent to the tailings pond which
is likely the source of the elevated | ead | evel. Because contani nati on has not been
docunented in drinking water wells, this ROD will not address groundwater.

5.5 Surface Water Quality

Surface water and sedi ment sanpling has been conducted al ong the Boul der River and Basin
Creek. These nedia, along with instreamtailings, will be evaluated during the Rl for the
Basin Watershed OU2 and will be addressed in the FS and the Proposed Plan for QU2.
However, tailings along the bank of the Boulder River will be renoved to the extent
practical. Any recontam nation of the streanside areas in QUL which result fromrel eases
in QU2 will be renmediated in the QU2 action.
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Table 1
Waste Areas and Volumes for Mine Waste*

Location Designation Area (sy) In-Place Volume (bcy)
Basin Mill Site
Tailings Pond TP-1 5,321 3,565
Pile WR-1 87 68
Pile WR-2 370 287
Pile WR-3 239 293
Pile WR-4 194 216
Pile WR-5 43 38
Pile WR-6 183 142
Pile WR-7 89 99
East of Mil Site T-11 1,018 682
Area Around Site T-13 7,194 4,820
Subtotal 13,248 10,210
Maintenance Yard
| Near Basin Mil Site | T-12 | 114 | 76 |
Basin Street Tailings
| Near Basin Street | NA | 2412 | 1,616 |
Ore Pile
| North End of Town | NA | 310 | 448 |
Jib Tailings
| 3ib Taiings | NA | 8880 | 14,800 |
WWTP Tailings
|wwtp | T-9 | 26319 | 17,634 |
Tailings Adjacentto Boulder River
Pile T-1 376 252
Pile T-2a 682 457
Pile T-2b 77 52
Pile T-3 591 396
Pile T-4 876 587
Pile T-5 3,793 2,541
Pile T-6 2,432 1,629
Pile T-7 596 399
Pile T-8 830 556
Pile T-10 1,738 1,164
Subtotal 11,991 8,033
TOTAL 64,764 52,817

Notes

(1) Locations W R-1 through W R-7 at the Basin Mill site and the Ore Pile north of town are waste piles that
exist above ground surfac e. In-plce volume calculations for these waste areas are not directly
correlatab le to the surfaceareas.

(2) The volumefor the Jib Tailings was calculated by multiplying area by 1.67 yards (approxim ately 5 feet) to
obtain in-place volumein bank cubic yards (bcy). Volumes for all other locations were calculated by
multiplying area by 0.67 yards (approxim ately 2 feet) to obtain in-place volumein bcy.

(3) Areas with arsenic and lead concentrations greater than 80 percent of the Preliminary Remed iation Goals
(PRGSs) are included in this table.

*  The Selected Remedy was modified to include removal of all contamin ated material. In addition, the Basin
Mill site was removed from the remedial action. Refer to Section 12 for a discu ssion of the changes.

Table 2
Waste Areas and Volumes for Residential Soils
Location No. of Lots In-Place Volume (bcy)
Basin School Yard 1 239
Residences 27 7,172
TOTAL 7,411
Notes

(1) Volumes were calculated assuming that a minimum of 2 feet (0.67 yards) of soil would be remediated in
those areas with arsenic and/or lead concentrations within 80 percent of the PRG.
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Section 6
Current and Potential Future Land Use

Both current and future land use are evaluated in the selection of potential human
receptors (EPA 1991). For exanple, areas where residential devel opment could occur are
considered residential in the future and eval uated accordingly.

Residential, commercial, and recreational activities occur in the town of Basin. Residents
that engage in recreational activities may be the nost inportant category of human
receptors for the site. These individuals may live in areas inpacted by mning wastes and
may al so recreate near their homes in other contam nated areas. Non-residents may al so be
exposed, and exposures for such individuals nmay be inportant for risk management deci sions
for the site. Therefore, non-resident recreationists and commerci al workers are al so
receptors of concern

Human popul ati ons of potential concern therefore consist of residents, recreational users
of the site, and workers (e. g., people involved in mining, including reclamation and/or
remedi ation). Residents living in areas inpacted by mning wastes who al so engage in
recreational activities within the site are presunmed to have the nmpbst exposure



Section 7
Sunmary of Site Risks

EPA devel oped a prelimnary list of 10 chem cals of potential concern (COPCs) which
represent mning-related contam nants that could be of concern for human health threats
for the site. The COPCs are: antinony, arsenic, cadm um copper, iron, |ead, nanganese
nercury, thallium and zinc. Three of these chemicals, arsenic, |ead, and nanganese, were
detected at elevated concentrations in the soil in the town of Basin. There is a

correl ation between el evated arsenic and lead | evels and the other metal COPCs. Based upon
t hese assunptions, arsenic and | ead were used as indicators of el evated contam nant
concentrations in residential soils and m ne waste.

It is EPA's and DEQ s current judgerment that the Sel ected Remedy, or one of the other
active neasures considered in the Proposed Plan, is necessary to protect public health or
wel fare or the environment fromactual or threatened rel eases of hazardous substances into
t he envi ronment .

7.1 Human Heal th Ri sks
The following HHRA is pertinent to QUL:

. CDM Federal . 2000c. Final Human Health Ri sk Assessment Report for Basin Mning Area
Superfund Site Town of Basin Qperable Unit 1 (QUl) Jefferson County, Montana.
Cct ober

The followi ng steps were taken to determ ne how residents may be exposed to contam nants:

First, EPAidentified both current and future potential human receptors on and near the
site. These popul ati ons consi st of residents, recreational users of the site, and workers
(e.g., people involved in mning, including reclanmation and/or renedi ati on). Residents who
live in areas affected by mning wastes and who engage in recreational activities within
the site were presuned to have the nobst exposure

EPA al so eval uated sub- popul ati ons of concern, or groups of people who mght be at
increased risk for detrinental effects fromchem cal exposures. For the town of Basin
children who al so engage in recreational activities on- site were considered to be a
sub- popul ation

Next, EPA identified the pathways by which these hunman popul ati ons m ght be exposed to
site-related chemcals. For residents and workers, inhalation and ingestion were the
exposure pathways of concern. |ngestion was the exposure pathway of concern for
recreationists

EPA then estinated exposure point concentrations and cal cul ated chem cal intake. Exposure
point concentrations are estinmated chem cal concentrations a receptor will contact over an
exposure period. The amount of chemical that is taken into a person's body follow ng
exposure is referred to as “chemcal intake.”



The followi ng sections sumarize the results of this HHRA, including nedia and
contam nants of concern (COCs), exposure assessnent, and risk characterization, as they
relate to QUL.

7.1.1 Media and Contam nants of Concern

In the data evaluation step of the HHRA, COPCs were sel ected using previously collected
data for the site presented in Tables 3 through 7. COPCs for each mediumare summarized in
Tabl e 8

Table 8
Summary of Chemi cals of Potential Concern
Town of Basin, Mntana

Chem cal Sur f ace Subsur f ace G oundwat er Sur f ace Sedi nent
Soi | Soi | Wat er

Ant i nony

Arseni c

Cadm um

Copper

I ron

Lead

Manganese

Mer cury

Thal | i um

Zi nc

7.1.2 Exposure Assessnent
Exposure is defined as human contact with a chem cal or physical agent (EPA 1989).
Exposure assessnment consists of three steps:

1. Characterization of Exposure Setting
2. Identification of Exposure Pathways for Human Receptors
3. Quantification of Exposure

The first step involves identifying physical characteristics of a site (i.e., climate) and
the current and potential future human popul ati ons on and near the site. The second step
of the exposure assessment identifies pathways by which human popul ati ons m ght be exposed
to site-related chenicals.

The final step, exposure quantification, has two conponents: estination of exposure point
concentrations and cal cul ati on of chenical intake. Exposure point concentrations were
estimated for COPCs for each medi umusing data from previous investigations.

Chem cal intake is the anmount of chemical contacted per unit of body weight per unit of
tine, and is cal cul ated by conbi ning pat hway- specific exposure assunptions, such as
frequency and duration of exposure, wth exposure point concentrations. Pathway-specific
exposure assunptions, and chemical intake calculations are presented in the exposure
assessnent section of the HHRA

For the evaluation of human health risks, sites are usually segregated into exposure
units. EPA guidance indicates that differences in |land use, population characteristics



TABLE 3
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL
TOWN OF BASIN, MONTANA

e Timefmme Currenl resideniial
i Surface sail

apostare Madiom: Surfice soif

pesiire Foant: Contact with soll

Chemical hErimntim Maximum Paits | Dedection Ranpe af Congentrlion Background Bereening Ronsionale for
Digteted Dhatectid Fricuency [Betection Used for Vinlus Texicify Vahie* Fian Coantaminan
Conceniratian Compenimidan Limite Seroening Delatbon
ot Selelion
4.5 3 mghg | 4 /2| 40 - 142 4 MA
] 2,840 mphkg | 351 4 352 WA L840 M
404 1020 maks (272 /272 WA 1,020 M
0ig 103 mghkyg | 197 ¢ 272 05 - L5 Ti3 MA
52 L] mghg | 272/ 272 WA 943 ™A 3,100 Nk BSL
3% 200,000 mgkg |2m2 ¢ 272 NA 200,000 HA 23,006 YES ASL
& 7400 mghkg |30 ¢ 330 NA 27600 N Il YES AZL
0.4 1350 mg'kg §IT2 [ 272 NA 3930 MA 1.6let) YE3 ASL
0ol i3 mghke | 3% 1 42 0o - L3 23 Ma NA YES MNEL
n.A3 M4 mplkp | TOOF 267 | 056 - 7 4 WA 00 MO REL
D16 12 metkg | 104 5 267 | 031 - | iz WA 55 ] BEL
0.3 14,3 mekg | 14 f 230 | sn - 30 43 NA T3 Me) BSL
15.7 77,500 mpglks | 172 f 272 HA 71,500 HA 23 00 YES ASL

*EPA Regico 11 Hsk-based comcentrations Octobor 1999

mgdkg = milligrams per Kilogram

MA = notavailable

NI = it defecta

COPC = ehamical of potentia] sonesm

AL = muximm conesntniion shove soreening lavel

BEL = mae oo concenteation balow sensening level

MEL = nacrecalng bevel] chemical 18 therdfire retained o a COPC.



TABLE 4
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL
TOWN OF BASIN, MONTANA

arier Timeframe: Cumend residential

edium: Subsuriace soil
posure Medmom,  Subswrfage soil
posure Point: Contact with soil

Mininum Muxinmmy Umils: | Detceton Rangs of Coneetilration Backgrund Sereening COpC Hationale for
Drereciod Dedected Fraquency Detection eed for WVolue Toxiciy Valuc* Flag Cantaminemt
Concentration Concentretion Limits Serconing Dizletion
4.7 D4 mgkg | 13 £ N 3l
tragaic L1 40 mgke |25 4 293 0,43
Ty 46 Tol gk | 208, 208 5,500
Cadmiumm 0.21 1.4 gk (108 S 208 78
appes 29 540 mpkg 1208 /. 08 3,100 -
on 3,750 42 800 mgkg (208 ¢ 708 23,000
d R 3000 mgke [238 J 238 400
Mfatpanase 54 [.380 mphe (208 ¢ 208 1,604
ilver 0.7 7.8 2 |36 + 208 390
1 0.16 26 melkg | 170 ¢ 208 L
Uranium in 15.5 mglkr 0 MR 230
i 35,200 ek |28 /208 23004

*EPA Region T risk-based concentrationg Oetaber | 000
tigky — milligrams par kilogram

M = ot available

M= nor detected

COPC = ehemicn] of pofential concem

ASL = mpximum concestiation above sereenmg kevel

BSL = maximurs concentration below scrsening level



TABLE 5
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER

TOWN OF BASIN, MONTANA
cenario TimeTrame: Ciament residensial
Wladium: Groundwater
Exposcire Madium: Groundweater
Exposiine Podil; Contact with prodndwater
Chemical bl inimam i Unitz | Detection Range of Cemcentration Hackgrounc Sereening CoPC Raticnale for
Dretected Diertzcied Frequency Detgction Lzl for Walue Tomiciry Valus* Flag Comtaminang
Concentration Concentration Lienity Screning Delstion
or Selection
e
HH IV (0% 23 mgL L (& 0002 - fid LRI ] HhA 0z O BSL
i 10 B 003 mg'L 4.0 4002 - 000 o034 MA 000 YES ABL
(r243 00685 gl AN - B025 - 0403 00685 A 3 b B3l
jaaiiinad 000 oL mglL L-re 04003 - (00 0001 MNA 002 WO Bil
hromium ND NI ma'l ars 0004 - (.00% e MNA (L] T BSL
00514 0061 gL G0 o G000 - 000 o8 M 150 D BEL
X 176 g/l 7oA 041l - D01 376 MA i w0 BsLk
VIS [ER TS mpflL e oooL - 0.01 0003 MA Ma YES Mak
PR o1y 0.1a7 me'L 2/ 8 el - 0004 0T A T MO BsL
) g1 WD mglL o/ a 00001 - 00002 LR 1P A M YES MEL
itver 1] KD mg'l 0rg 003 = 001 L] MA 1% wO BEL
ballinm OO 00018 mgll p. 0 A 032 - 0004 TR MNA LEHE NO BEL
iy 01348 0.5 g/l 9.9 NA .43 A 11 MO BEL

FEPA Begion I nisk-based concentrstions October |59099

gL = millligrmms per bier

MA = not avitlabls

WD = pot detected

COPE = chemical of potentinl concern

ASL = maxmpum cogeentation above sereaning level

BSL = inaimurn coneentration bekow seresming laved

MEL = o sereening level: chemscal is flensfore retaimed as 2 chemical of potential concern




Chemigal

b eitimioiTy

A rsenic

dinitm

QCCURRENCE, MSTRIBUTHON AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER

Expoaure Medinm: Surface water

Expeture Pointl Contact with surface walsr

TABLE &

TOWN OF BASIN, MONTANA

Congemtration
005243
00031
{043
4G
L0235
SR
0148
ool
00299
wD
KD
18]
0.0ETE

0524
k1080
0,133
{257
1103
126
176
|42
B.3%
NI
M
M
502

*EPA Replan T eisk-based concentrations Cetober 1999
m'L = milkigrams par liter

M~ not wvadloble
NI = not deseched

COPC = chemical of potoidial coscem
ASL = maximuw copcentration shove soreesing level
HEL = masximum conseniration balow sereening leve]
HEL = no sereenisg level; chermbeal 45 therefore ralained s g COPC

gL
mig/L
oL

RERE88ELS

[ ]

L]

o e w e

L= = -

Range of
Lletection
Limiw

O001E - D6ZS

00022 .22
04254 0254
0.0 (0054
004354 00138
A0 0.0184
0uang n.oan4
00s - (0ah
08054 - 00155
0.=01 (OGGZ
00003 00056
000140 0.037

A

Concenration
Lisad fow
Scresnitig

00524
601
0133
0237
0,059
2.4
2.6
.42
B35
0.0002
00056
0037
5.02

Beckground
Walue

A
NA
A
MA
MA
NA
MA
MNA
MNA
BA
MA
MA
MA

Sereeniuz
Tuomicity Value®

'!:I'.HJ 5
0,005
Lb
n01E
it
L

MNA
730
WA
[ENETH]
003
Il

COPC Rationale for
Flag Ceataminant
Deeletion

or Bebection
YES ASL
YES ASL
WO BS5L
YES ASL
MO BEL
YES ASL
MO BEL
YES MSL
TES ASL
TER NSL
M BEL
YES ASL
MO BSL




TABLE 7
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT
TOWN OF BASIN, MONTANA

e Timeframe: Curmrent residertial

et Sediment
Faposure Medion: Sedinent
spoaure Point: Contact with sadirment

Chernical Wlinirmuen: Maximum Units Dretection Range of Coneentration Backgroumd Srresming CorC Raticnales for
Detected Detecied Fresuency Dietection [sed for Wiloe Toxicity Velue*® Flag Contamninamnt
Concentration Concentrutiom Limnits Screening Deleton
or Selection
0.2 {1 mgtkg I 7 54 - 118 102 HA 3l (18] ASL
f.1 13 mpke T3 A 151 MNA 043 YES ASL
112 538 mgky 7 S0 4 MA 338 NA 5500 NO BEL
L3 0 mgky 4 17 s - 09 58 NA 78 NO BsL
%4 196 gty 67 .3 - 17 198 HA 230 HO BSL
14.9 447 mgkg T4 T MA 447 Ha RRLE MO HSL
70 2001, 5k mg'kE T A 0,500 HA Z3,00Ky NG BSL
B0 L300 mgkg T 7 MA 1,360 HWa 4K YES Al
146 1.240 mg'kE T3 MNA 1,240 WA L6 N3 HSL
AL 021 gk 247 01 -0 0.21 Ma MA YES WSL
25 59 mgkg 4 07 07 - 1.7 59 HA 3 N BEL
ML N me'ki 04 % 03 - 12 1.2 A 55 MO B3L
45.8 652 mekp 749 MA b5 MA 230040 N B3L

*EFA Fegion 111 nekbased concentrations October | 959

mg'kg = milligrams per kilogram

NA= oot available

NI¥= not defected

COPC = chemical of potential concem

ASL = muximyn concertration above soreonmy bvel

BSL = maximum conesnization below soreming lavel

MEL = ne screening level; chenvieal b retained as COPC due to upeertainty,



type of contaminant, and variability of contam nant distribution may require the
establ i shment of multiple exposure units within a site. The town of Basin is evaluated as
one exposure unit to mnimze the anount of calculation used in refining risk estinates
for the town and to allow rapid cal culation of PRGs that can be used to devel op the
feasibility study in parallel to the HHRA

Town of Basin receptors of concern consist of residents, recreational users, and workers
as shown in Table 9. An SCEMis described in Section 5.2 herein to show the foll ow ng
potentially inportant exposure pathways for these receptors.

Table 9
Receptors of Concern
Town of Basin, Mntana

Exposur e Pat hway Resi dent s Wr ker s Recreati oni sts
Ar I nhal ati on* I nhal ati on
Soi | /M ne Waste I ngesti on I ngesti on I ngesti on
Subsur face Soi l I ngesti on
Interior Dust I ngesti on I ngesti on
Surface Water, Recreational Purposes | ngesti on* I ngestion
Surface Water, Domestic Purposes I ngesti on
Sedi nent s | ngesti on* I ngesti on
G oundwat er I ngesti on

* Although the pathway is potentially conplete for residents who may recreate in the Town of Basin,
exposure assunptions are expected to be sinmilar to those used to evaluate out of town recreationists.
The pathway is quantitatively evaluated for recreationists and the result may be applied to residents
as appropriate

Because of the uncertainty associated with estinmates of exposure, 95th percentile upper
confidence limts (95 percent UCL) of the arithnmetic nean are generally used in HHRAs as

t he exposure point concentration. As described above, assessing the town as a single
exposure unit was one nmeans enployed to streamine the process. Al though the Town of Basin
is small, smaller exposure units probably exist within the town. In such case, 95 percent
UCL of the arithnmetic nmean woul d probably not represent the possible range of exposures
for potential smaller exposure units within the town. As a neans of expressing the
potential range of possible exposure point concentrations, the 95 th percentile of the
entire data set is used to represent reasonabl e naxi num exposure (RVE) estimates. The 95
percent UCL is used to represent central tendency exposure (CTE) estinates.

Pat hway- speci fi ¢ exposure assunptions used to calculate intake are based on regional data
(when avail abl e) and EPA default exposure assunptions. Regional data frommning sites as
well as data fromnon- regional mning sites indicate that the arsenic bioavailability
estimates used in this exposure assessnent are overly conservative, especially those used
for RVE (80 percent). Studies perfornmed by the University of Mssouri showed arsenic

bi cavailability of 10 to 60 percent in mning wastes (EPA 1997a). Qher studi es have shown
arsenic bioavailability of approximately 20 percent in mning wastes (EPA 1996, 1997h).
Based on this information, CTE estinmates using a bioavailability of 50 percent are nore
representative (and probably still overestimated) arsenic bioavailability. Regi ona

studies of urinary arsenic levels indicate that nmeasured |l evels are in reasonable
agreenent with levels predicted based on CTE assunptions and site-specific bioavailability
estimates (EPA 1996).



Al nondetect data were assigned one-half their contract reporting limt value. Data were
assuned to be lognornally distributed; data were transformed using the natural |ogarithm
function for cal cul ati on of exposure point concentrations. In some instances, the 95
percent UCL may be greater than the nmaxi mum detected concentration due to high variability
in the data. Therefore, the | esser of the maxi mum concentrati on and the 95 percent UCL was
used to represent the average exposure point concentration. Average and upper |eve
estimates of exposure point concentrations for different nedia are presented in Tables 10
t hrough 14.

Exposure point concentrations for the Town of Basin are conservative and unlikely to
underestimate soil concentrations to which tow residents could be exposed. For arsenic
the exposure point concentration for surface soils calculated for CTE esti nates exceeds

all but 65 of 352 separate data points within the town (Figure 11). Since higher arsenic
concentrations are generally widely distributed and nany occur in waste piles, not
residential yards, this exposure point concentration is likely to reasonably represent the
upper range of arsenic concentrations that residents could contact on a regular basis (CDM
Federal 2000a).

A simlar interpretation is appropriate for the exposure point concentration for |ead used
in CTE calculations. In this case, the exposure point concentrations exceed all but 59 of
329 data points (Figure 12). Hi gher lead concentrations in soils and wastes in the town
are al so widely dispersed, and this exposure point concentration is likely to reasonably
represent the upper range of |ead concentrations that young children could contact on a
regul ar basis (CDM Federal 2000c).

Exposure point concentrations used for RVE cal cul ations are very conservative. Only 17 of
352 and 16 of 329 data points exceed these concentrations for arsenic and | ead
respectively (Figures 11 and 12). Exposures based on these cal cul ati ons woul d be
appropriate only for people living on or very near waste piles where arsenic and/or

| ead concentrations were highest. A though sone people do |ive near sorme of the mning
waste in the community, few, if any, seemlikely to be exposed to the hi ghest neasured
concentrations on a daily basis. Exposure point concentrations used for RVE probably
represent an upper bound or ceiling on the potential for exposure and risk in the

communi ty.

7.1.3 Toxicity Assessnent

Quantitative toxicity criteria are generally numerical expressions devel oped by EPA of the
rel ati onshi p between chronic average daily dose (exposure) and toxic response (adverse
health effects). As described bel ow, separate toxicity criteria are devel oped for
assessnent of carcinogenic and noncarci nogenic health effects

Carcinogenic toxicity criteria are usually provided as cancer slope factors (CSFs) in
units of excess risk per (ng/kg-day)-1 . These factors are based on the assunption that no
threshol d exists for carcinogenic effects and any dose is associated with sone finite
carci nogenic risk. Chemcal- specific CSFs are provided in Table 15.

Toxicity criteria for noncarci nogens, or for significant noncarcinogenic effects caused by
carci nogens, are provided as reference doses (RfD) for oral and inhal ation exposure and
are expressed in units of mlligramof chem cal per kilogram of body wei ght per day

(ng/ kg-day). RfDs may be interpreted as threshol ds bel ow whi ch adverse effects are not
expected to occur even in the nost sensitive popul ati ons. Chem cal -specific toxicity
criteria for noncarcinogens are presented in Table 16

EPA has not published conventional quantitative toxicity criteria for |ead because
avai | abl e data suggest a very |low or possibly no threshold for adverse effects, even at
exposure |levels that m ght be considered background. Any significant increase above such
background exposures could represent a cause for some concern



TOWHN OQF BASIN, MONTANA
Scenario Timeframe: Current residential
Miedmm: Surface soil
Exposure Medimn: Surface soil
Exposure Point: Contact with sonl
Chenvical Units | Arithmetie | #3% UCLof| Maximum Exposure Feasonable Mavimum Exposuns Central Tendenoy
of Mean arithmetic Detected Podnt
Potennal mean of | Concentration | Concentration Medium | Medium Medivm Wedimm Medium Medium
Concern Lognormal Linits ERC EPC EPC EPC EPC EPC
Data Value Statiatic Rationnle Value Sratistic Rarionale
mpkg | 57251838 | 4.3EHWD 3 3EH2 mglkg 88213764 | 950%-data PJ 43232011 | 95% UCL-T | 95% UCL = Max
Arsenic mgkg | 7057017 5.9E+01 2. BE+H¥ g 17920256 | 95%-dats Pl 38655532 | 95% UCL-T| 95% UCL < Max
Cadmiom mghkg | 20252022 1.3EHW | OB+ mg'kg 3.7822479 | 95%-data FI 13128082 | 95% UCL-T| 95% UCL < Max
Irom mgke | 14350368 136+ 2 0E+H)S mgky 27268 534 | 95%-data Fl 14791173 | 953% TCL-T| 95% UCL < Max
Lead mgke | 37169394 2.6E+12 2. 5E+HM medka TE3.60192 | 95%-data BI 260, 108&1 | 95% UCL-T'| 95% UCL < Max
Manganese mgky | $22.05294 &6H+02 6.0E-+03 g [287 7285 | 95%-date Pl S64.00059 | 95% THOL-T | 95% UCL < Max
Mercusy madka | 0.3023%1 6.2E-0] 2.2E+HD mgkg 1273552 | 95%-datn BRI 06160348 | 95% UCL-T'| 9459 UCT < Max
Zanec mm A9, 14118 3.7E+02 T.8E+( mgﬂ 1004.7358 | 95%-data PI 165.02171 | 95% UCL-T'| 95% UCL < Max

TABLE 10
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE SOTL

UCL = upper sonfidencs Timit
EPC = exposute point concentration
Max = maximum dotected concenration. Used when the 5% TICL of the arithmetic mean of lognormal data is greater than the maximum detectad concentration.

259 UICL-T = 95 percent upper confidence lmie of arithmeatic mean of log-tranafoemed dara

5% daty = 05 percentile of data
PJ = professional judgement. This alferative approach is used to provide some indication of the sange of possible exposure point concentrations. This approach is appropriate
for an assessment that focuses on remediation goals
95% UCL = max = the 95% UCL s greater than the maximum detected concentration, therefore, the maximum detected concentration 1s used as the exposure point conceértration.

95% LICL < max = the 95% UCL iz appropriate for use as the expastre poinl concentration




TABLE 11

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SUBSURFACE S01L
TOWN OF BASIN, MONTANA

Scenario Timeframe: Current residentizl
ediom: Subgorfaee soil

re hMedmnn: Subsorface soil
rpaamrs Pont Contact with soil

UCL = upper canfidence limit

EPC = gaposure point concentration
Max = moximom detected concemration. Used when the 95% UCL of the arithmetic mean of lognormal data is greater than the maximum derected conceniraiion.
Q304 TICL-T = 95 parcent upper confidence limit of arthmetic mean of log-tranaformed data
O5%-datn = 45 percentile of data
BT = professional judgement. This alternative approach is used to provide some indication of the range of possible exposure point concentrations. This approach is approptiate
for an assessment that foouses on remediation goals

Chemical Unite: | Arithmetic | 95% UCLof | Maximem Exposure Reasonable Maximuom Exposure Central Tendency
of Mean arthmetic Detactad Point
Potential measn of | Concentrafion | Concentration || Medium | Medium Medium Medium Medium Medium
Concern Lognormal Uhits EPC EPC ERC EPC EPrC EPC
Diata Valug Statistic Rationale Value Statistic Ratignale
Arssmic meg'ke | 326166 4R+ TSEHN2 mEkE Q2705642 | 93%-daty Pl 34.297974 | 95% UCL-T | 95% UCL < Max
Irom meke | 14626633 L.eE+04 4 3E+04 mglp 2ROU5.53% | B3%-dam Pl 15689533 | 95% [MCL-T | 95% UL < Max
Lead mgkg | 146, 18403 1.6E+02 I0E+D3 mgkg AR1.3B447 | 93%-ddata BI 16420523 | 95% UCL-T | 95% UCL < Max
Finc mﬁ 403 84038 |  S.0E+02 3.5E+04 ; BG.B6069 | 95%-data PI 304084704 | 95% TTCL-T | 95%: UCL < Max

5% UCL = max =the 95% UCL is greater than the maximom detected concentration, therefore, the maximum detected concentration 18 wsed as the exposure point concentration.
5% TICL < max = the 95% UCL is appropriate for use ag the exposure point congentration,



TABLE 12
MEDUM-SPECIFIC EXPOSTRE POINT CONCENTRATION SUMMARY - GROUNDWATER
TOWN OF BASIN, MONTANA

Arithmetic
ilecan

00017529

.00 4463
6. B25E-05

95% UCL of
arithmetic
medn of
Lognanmal
Data
S0E-D3

3.3E-03
LIE-04

Detecied
Concentration

Exposure

Poamil
Concentration
Linits

Beasonable Maximum Exposure

Central Tendency

TMedinm
EPC
Value
0041478
0004044
0000147

Medinm

EPC
Statistic

Mledimm
EPC
Rationale

030471

03
0.0001154

Medmm
EPC
Statiskic
95% UCL-T
iviax
5% UICL-T

Medium
EPC
Rationals
98% UCL < Max
5% UICL > Max
05%% UCL = Max

UCL = upper confidence limir
EPC = gaposure puint concentration

Max = mazumum detected concentration: Used when the 95% UCL of the arithmetic mean of lognormal data 15 greater than the maximum detecied conceniration.

93% UCL-T = 95 percent apper confidence limit of arithmetic mean of log-transformed data

98%-data = 95 pereentile of data

FJ] = professional judgement. This aliemative approach is used to provide somie indication of the range of possible exposure point concentrations. This approach is appropriate
for an assesament that focuses on remediation goals
§5% UCL > max = the 93% UCL is greater than the maximum detected concentration, therefore, the maximum detected concentration is used as the exposere poitt concentration.

95% UCL < max = the 95% UCL is appropriate for use a5 the exposure poing concentration.



TABLE 13
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE WATER
TOWN OF BASIN, MONTANA

[Exposure Point: Contact with surface water

=
Chemical TUnits | Arithmetic | 95% UCL of |  Muaximum Exposure Reasonable Maximum Exposure Central Tendency
of Mean arithmetic Detectad Point
Potential mean of | Comcentration| Concentration | Medivm | Medium Medinmn Medium Medim Medmm
Concermn Lognormal Unita EPC EPC EBRC EPC EPC EPC
Data Value Statistic Rationals Vahe Statiatic Rationale
= —_——— =
Antimony mgl | 0.0222944 [ 1.2E-01 3.2E-02 meL 0.1071327 | 95%-data PI 0.0524 Max 95% UCL > Max
Arsenic mg/l. | 0.0066356( 1.4E-02 I mg/L 00183974 | 45%-data Pl .01 Max 93% UCL = Max
Cadmium mgl | 0.0277156| Z.6E-01 24E-D1 mp/l (0464572 | 95%-data Bl 0.237 Mfax 95% UCL > Max
Copper mg | 14082444 |  SEEH2 1L3E+01 mgfL 1.I610086 | 95%-data PI 12.6 Max 5% UCL > Max
Lead mgT | 0147935 | 77E+D0 LAE+HD0 gL 0.2569714 | 95%-data Pl 1.42 Max 0358 UCL > Max
Munganese my/L 00557 4 2B+02 BAEHW mg/L |.6BB4516 | 95%-data Pl £.39 Max 0598 UCL = Max
Mercury mg/L | B.TIGE-05 1.4E-04 2.0E-(4 mg/L 0.0001558 | 93%—dats Pl 0.0001393 | 95% UCL-T | 85% UCL < Max
Thallivm mgl. | L000%616]  |2E-03 i mEJT_ (.0015721 | B5%data Pl 00012629 | 95% UCL-T| 85%% UCL < Max

UCL = upper comfidence limit

EPC = exposure point concentration

Max = maximum detected concentration, Used when the 95% UCL of the arithmetic menn of lognormal data is greater than the maximum detected concentration,

939 UCL-T = 95 percent upper confidence limit of avithmetic mean of log-tranaformed data

95%-data = 95 percentile of data

PY= professional judgement. This alternative approach is used 10 provide some indication of the range of possible exposure point concentrafions. This approach 15 appropmate

for an assessment thal focuses on remediation goals

45%, UCL = max = the 95% UCL 15 greater than the masimum detected concentration, therefore, the maximum detected concentration 15 used as the exposure point concentration,
Q5% UCL < max = the 95% LCL is appropriate for use as the exposure point concentration.



TABLE 14
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SEDIMENT
TOWN OF BASIN, MONTANA

Scenario Timeframe: Current residentaal
Medium: Sediment

Exposume Medium: Sediment

Fypogure Point: Contact with sediment

UCL =uapper confidence limit

EPC = exposure point comcentration
Max = maxinmum deescted concentration, Used when the 95% UCL of the erithmetic mean of lognormal data is greater than the maximum detected concentration.
5% UCL-T = 95 percent upper confidence Hmit of artthmetie mean of log-transformed data
95%-data = 93 percentile of data
PJ = professional judpement. This alternative approach is nsed to provide some indication of the range of possible exposure point concentrations. This approach is approprinte
fior am seaessment that focuses on remediation goals
95% LUICL > max = the 95%: UCL is greater than the maximum detected concentration, therefore, the maxnmum detected concentration 19 used as the exposure point concentration.

95% UCL < max = the 95% TCL is appropriate for use as the exposure point concentration,

Chenmcal Units | Anithmetie | 95% UCLof| Maximum Exposure Reasonable Maxirmum Exposure Central Tendency
of’ Mfan arithmetic Deateered Paint
FPotential mean of | Concentration | Concentration Medium | Medom Medium Medium Mediam Medium
Cotcern Lognormal Units EPC EPC EFC EPC ERC EPC
Date Value Statistic Rationale Yalue Statistic Rationale

Arsenic meke | SE.TAZE5T|  3.4E+0Z 13E+H02 mgks 22800441 | 95%-data BI 131 Mvlax 95% UCL > Max

Liad mefkp | 238.74280 1.4E+04 1AE+H03 mgkg 12820746 | 93%-data Pl 1300 Max 930 UCL > Max
Msmuﬂ mﬁ 00964286  22E-0] 21E-01 mﬁﬂcg 02421143 | 95%-dats BI (.21 Max 959 UCL > Max
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TABLE 15

CANCER SLOPE FACTORS
Cancer Class Oral Inhalation
Chemical Name| Carcinogen|  Oral Inh CSF' Ref CSF' Ref
Antimony NC D D NA NA NA NA
Argsenic C A A 1.50E+0 I .50E+01 I
Cadmium C Bl Bl NA NA .30E+0 I
Copper NC D D NA NA NA NA
Iron NC D D NA NA NA NA
Lead C B2 B2 NA NA NA NA
Manganese NC D D NA NA NA NA
Mercury NC D D NA NA NA NA
Thallium NC D D NA NA NA NA
Zin NC D D NA NA NA NA
Notes: (milligrams per kiloé%am—day)

C = carcinogen

NC = noncarcinogen

Inh = inhalation

I = IRIS (Integrated Risk Information System)

CSF = cancer slope factor

Ref = reference

NA = not available/not applicable

NE = not fully evaluated

Cancer Class:
A - Human carcinogen

tblsl5-16toxicity.x1s CSF

Bl - Probable human carcinogen - indicates that limited human data are
B2 - Probable human carcinogen - indicates sufficient evidence in anim:

inadequate or no evidence in humans
C - Possible human carcinogen
D - Not classifiable as a human carcinogen
E - Evidence of noncarcinogenicity

44



In lieu of evaluating risk using typical intake calculations and toxicity criteria, EPA
has devel oped a bi okinetic conputer nodel for prediction of blood-lead |levels in children
exposed to lead froma variety of sources, including soil, dust, air, diet, |ead-based
paint, and nmaternal blood. Estimated bl ood- lead |l evels are conpared to target bl ood-I|ead
concentrations to assess possible risks.

The nodel can be used to assess risks to individual children or a population of children
For a single child, risk is calculated as the probability that the child s bl ood-Iead
level will exceed the level of concern (10 micrograns per deciliter [ug/ dL]). The
single-child assessnment is generally used to eval uate renedial options on a house-by-house
or yard-by-yard basis. For a population of children, risk is expressed as the percentage
of children that are likely to have a blood |ead |l evel greater than 10 ug/dL. This HHRA
eval uates |l ead risks to popul ations of children. Protection of young children is

consi dered achi eved when nodel results indicate that 5 percent or |ess of the popul ation
of children will have bl ood-1ead |evels greater than 10 g/ dL. Because children between
the ages of 0 to 6 are thought to be nost susceptible to the adverse effects of |ead,
protection for this age group (0 to 6 years old) is assuned to al so protect ol der

i ndi vidual s. The nodel can also be used to calculate risk- based PRGs for |ead and is used
in this report for that purpose

7.1.4 R sk Characterization

In the risk characterization, chemcal intake, and toxicity estinmates are conbined to
devel op cancer and noncancer health effects estimates. Ri sk estinates were devel oped using
sitewi de concentrations for COPCs. Cancer risk estimates for residents, conmmercia

workers, and recreationists are summarized in Table 17 and noncancer health effects
estimates in Table 18

As outlined in the NCP, increnental cancer risks to an individual are generally considered
acceptable in the range from1 in 1,000,000 (1 x 10-6 ) to 1 in 10,000 (1 x 10-4). Current
cancer risks due to exposure to arsenic in soils in the Town of Basin could be as high as
2 in 10,000 (2 x 10-4) for residents in contact with the nmost contam nated soil, found
during the RI.

A target hazard index for evaluation of non-cancer hazards defined by EPA as the upper
limt for acceptabl e exposure is one. Mst possible exposures for people living, working
or recreating in town are at or below this target.



TABLE 16
REFERENCE DOSES FOR CHEMICALS OF POTENTIAL CONCERN

Oral Inhalation
. 1 1
Chemical Name RfD Reference RiD Reference
Antimony 4.0E-04 I NA NA
Arsenic 3.0E-04 I NA NA
Cadmium 5.0E-04 I NA NA
Copper 3.7E-02 2 NA NA
Iron 3.0E-01 NCEA NA NA
Lead IEUBK I NA NA
Manganese 4.7E-02 7’ 1.43E-05 I
Mercury 3.0E-04 HEAST 8.60E-05 I
Thallium 7.0E-05 EPA R3 NA NA
Zin 3.0E-( 1 NA NA
Notes:
! Units are mg/kg-day
2 RfD is calculated from Maximum Contaminant Level Goal (MCLG)
3 RfD is for water
CAS = Chemical Abstract Service
No. = number
REfD = reference dose
I = IRIS (Integrated Risk Information System)
NA = not available/not applicable
HEAST = Health Effects Assessment Summary Tables
IEUBK = Integrated Exposure Uptake Biokinetic model
NCEA = National Center for Environmental Assessment
NA = not available/applicable
EPA R3 = Toxicity Criteria used by EPA Region 3

tblsl5-16toxicity.x1ls RfD



Table 17

Summary of Cancer R sk Estimates

Recept or Popul ati on

Conmrer ci al
Resi dent Wor ker Recreati oni st
Exposur e Pat hway CTE RVE CTE RMVE CTE RMVE
I ngestion of Soil/Mne Waste 3E- 06* 2E- 04 8E- 07 3E-05 4E- 07 3E-05
I nhal ati on of House Dust 2E- 06 1E- 04 4E-07 | 3E-05
I ngesti on of G oundwat er 1E- 05 1E- 04
I ngestion of Surface Water (Potable 4E- 05 5E- 04 5E- 07 2E- 05
Pur poses)
I ngesti on of Subsurface Soil
I ngestion of House Dust Derived from 2E- 07 1E- 05
Subsur face Soi l
I ngestion of Sedi nent 4E- 07 2E- 05
I ngestion of Surface Water 1E- 07 3E- 06
I nhal ation of Air 3E-06 3E-04
* 0.000003, typical
Not e: This tabl e shows the nunber of excess cancers anticipated for the receptor
popul ation given the exposure pathway.
Tabl e 18

Summary of Hazard | ndices

Recept or Popul ation

Commer ci al

Resi dent r ker Recr eat i oni st
Exposur e Pat hway CTE RVE CTE RVE CTE RVE
I ngestion of Soil/Mne Waste 0.1 1 0.03 0.3 0.01 0.2
I nhal ati on of House Dust 0.1 0.9 0.02 0.2 - -
I ngesti on of G oundwat er 0.2 0.6 - - - -
I ngestion of Surface Water (Potable 21 22 - - - -
Pur poses)
I ngesti on of Subsurface Soil - - 0.02 0.2 - -
I ngestion of House Dust Derived from - - 0.01 0.1 - -
Subsur f ace Soi |
I ngesti on of Sedi nent - - - - 0.01 0.1
I ngestion of Surface Water - - - - 0.08 0.14
I nhal ation of Air - - - - 1 19




7.1.4.1 Ri sk Characterization Uncertainty
As with any risk assessnment, uncertainties are inherent in the estinmation of potentia
ri sks. These uncertainties are detail ed bel ow.

Exposure Units

To help streamiine the risk assessnent and to reflect the focus of the assessment on

devel opnent of PRGs, the Town of Basin QUL was not divided into separate exposure units.
Modi fied definitions of RVE and CTE were used to hel p address possible concerns with this
approach and to allow use of regional exposure information. Thus, RME and CTE risks are
interpreted sonewhat differently for this site. RVE-based risks probably represent upper-
bound or ceiling values that could fall above those possible for the site; CTE-based risks
are probably nore reasonable risk estinmates, although they probably do not represent
“average” risks for the town. Even CTE exposure assunptions are conservative because of
lack of site-specific data.

The above consi derati ons suggest that upper range risks for the Town of Basin nmay lie
close to those predicted use CTE assunptions, but could be as high as those estinated
using RVE assunptions. The latter seens unlikely given the |arge anmounts of regional data
and the simlarity of the Basin site with others in the region. Risks at or close to
“average” may not be represented in the risk estimates provided; “average” risks are
probably | ower than those estinmated usi ng CTE assunpti ons.

Acut e Exposure to Arsenic

EPA Region VII| has proposed an interim“subchronic RRD' for evaluation of short-term
exposure to arsenic. This toxicity criterion reflects the observation that some skin

| esi ons appear in the Tai wanese population in very young children (Tseng et al 1968). This
observation suggests that chronic exposure, often defined as exposure lasting 7 years or

I onger, may not be necessary to observe adverse health effects

Toxicity information is not sufficient to determne if a single exposure to arsenic in
soil mght result in arsenic induced skin lesions or other effects. Daily exposure over a
peri od of weeks or nonths coul d conceivably be required before effects |ike those seen in
t he Tai wanese popul ati on are observed. Thus, setting renediation goals based on acute
exposure is highly uncertain and is not attenpted in this assessnent.

Arsenic Toxicity Oriteria

Regi onal gui dance reconmmends recogni zing uncertainties in the arsenic CSF, but making no
changes in the CSF for purposes of quantitative risk assessnent, and this approach is
taken in this risk assessment. It is assunmed that uncertainties in the arsenic oral CSF
are best taken into account in the risk nanagenent process.

Bi oavai l ability Data

Bi oavail ability of arsenic in wastes frommning and snelting activities is recogni zed as
an inportant factor in human exposure. Site-specific bioavailability factors (BAFs) for
arsenic in soil and interior dust are not available. Therefore, regional estinmates of
arseni c bioavailability of 50 percent were used in this HHRA. Bioavailability nmay vary
dependi ng upon the source and processes resulting in production of the wastes (i.e.
tailings, waste piles). It is not known whether wastes in the Town of Basin QUL differ
significantly fromregional wastes. Therefore, there is uncertainty associated with the
use of regional estinmates of arsenic bhioavailability. It is not possible to determ ne at
this time if the BAFs used would result in over-or underestimation of risks.

Def aul t Exposure Assunptions

Defaul t exposure assunptions and professional judgnent are used throughout the exposure
assessnent to estimate potential chronic daily intakes. Data are not available to
determ ne quantitatively how each of these assunptions and judgenents m ght influence CD
cal cul ati ons. However, factors such as soil/dust ingestion rates for adults and exposure
frequency and duration are at |east conservative (i.e., are unlikely to underestimate
possi bl e exposures) and probably do not result in substantial overestinmation



It is reasonabl e to conclude that exposures calculated in this assessnent are acceptable
for both CTE and RME estinates

Lack of Interior Dust Data

H storical data were not available to characterize chemcal concentrations in interior
dust. For residents and workers, exposure to solid nmedia is apportioned between soil and
interior dust. Due to the lack of data for interior dust, an estinated transfer
coefficient of the contribution of exterior soil to chemcal concentrations in interior
dust was used to estimate chem cal concentrations in interior dust. Over-or

underestimati on of the transfer coefficient could result in over-or underestinmation of
exposure and risk. Regional data suggest that transfer coefficients are likely to be |ess
than the default value of 0.7 taken fromthe |ntegrated Exposure Uptake Bi okinetic (1EUBK)
nodel for estinmates of RVE. Regional values for arsenic and | ead obtained from work
perforned at Anaconda and Butte, respectively are thought to reasonably represent soil -
to- dust transfer for the Town of Basin. However, these values (43 percent for arsenic, 24
percent for lead) could either over-or underestimate actual transfers for this site.

7.2 Ecol ogi cal Risks
Ri sk to the environnent (plants, aninals, etc.) will be assessed in an upconing ecol ogi cal
ri sk assessnent for QU2.

7.3 Ri sk-Based Prelimnary Renmedi ati on Goal s

Ri sk-based PRGs for soils were cal cul ated using the sane regi onal and EPA defaul t
assunptions used in intake calcul ations, as well as ranges for target cancer risks and
non- cancer hazards commonly used by EPA. Table 19 presents the PRGs determ ned for |ead,
arseni c, and manganese. These are further discussed in Section 12.

Tabl e 19
Prelimnary Remediation Goals - Soil
coc Exposure Use PRG Basis for PRG
Arsenic Resi denti al 120 ng/ kg | cancer risk = 1 x 10-5
Lead Resi denti al 1,000 ng/ kg | | EUBK nodel
Manganese Recr eat i onal 469 ny/ kg non-cancer risk, hazard quotient =1

7.4 Sunmmary of Risks/Basis of Action

The response action selected in this ROD for QU1 is warranted to protect the public health
or welfare or the environnent fromactual or threatened rel eases of hazardous substances
into the environnent and of pollutants or contam nants that may present an i nm nent and
substantial endangerment to public health or welfare.



Section 8
Remedi al Action Qbjectives

This ROD was prepared accordi ng to EPA gui dance (EPA 1999a). The remedy outlined in this
ROD is intended to be the final remedial action for QUL. Remedial action objectives (RACs)
are nediumspecific (e.g., residential soil, mne waste, etc.) goals for protecting human
heal th and the environment. The RAGs for QU1 are to:

. Prevent direct exposure of the population to el evated contam nant concentrations in
residential soil and mine waste.

. Control erosion of contaninated soil by wind and water fromthe source | ocations.

. Control airborne transport of mne waste particles, especially fine-grained
material s such as tailings.

. Control erosion of mne waste into |ocal water courses.

. Control |eaching and mgration of contam nants frommnine waste into surface water
and groundwat er.

To achi eve the RAGs presented above, EPA has al so devel oped PRGs for QUL in the HHRA
These PRGs were used to devel op cleanup | evels discussed in Section 12.



Section 9
Description of Alternatives

The remedial alternatives for QUL evaluated in the FS are presented in this section. The
preferred alternative identified in the Proposed Plan for QU1 is Alternative 4-Renoval/
Transportation/ Di sposal (Luttrell Repository)/ Institutional Controls. Alternative 4 has
been subsequently modified as described in Section 12, Sel ected Remedy.

Note that the capital cost presented in this section of the ROD includes expenses rel ated
to the labor, equiprment, and material costs of construction. The operations and

mai nt enance (&\) cost refers to the cost and tinme frane of operating |abor, maintenance,
material s, energy, disposal, and adm nistrative activities follow ng conpletion of the
remedi al activities. Periodic costs refer to costs that occur occasionally throughout the
life of the project such as the preparati on of Five-Year Review Reports. Present Val ue,

al so known as Net Present Wirth, provides an analysis of the current value of all costs.
Present Value cost is calculated based on a predetermined interest rate and the tine
period over which the renedy will be conpl eted.

Each alternative as evaluated in the Feasibility Study (except the “no action”
alternative) requires excavation of all contaminated soil fromresidential yards and the
Basi n School Yard, and disposal of the soil at a disposal facility (either a local nine
waste repository, Luttrell Repository, or an offsite Resource Conservation and Recovery
Act [RCRA] Subtitle Dlandfill). In Alternatives 3, 4, and 5, all of the contam nated
soils associated with the streanside tailings and the Jib Tailings will be removed. In
addition, rermoving 2 feet of soil is no |longer the goal but rather wastes will continue to
be excavated as they are encountered.

Not e: The Sel ected Remedy was nodified to include renoval of all contam nated
material. In addition, the Basin MII| site was renmoved fromthe renedial
action. Section 12 (as described in Section 12.3) provides the revised
wast e vol unes and costs associated with the Sel ected Renedy. The
di scussion presented below is taken fromthe FS and does not incl ude
these revisions made to the Sel ected Renedy.

9.1 Alternative 1 - No Action

Esti mat ed Capital Cost: $0
Annual O8&M Cost (1-30 years): $0
Peri odi ¢ Cost: $17, 700
Estimated Present Val ue: $38, 200

Regul ati ons governing the Superfund programrequire that the “no action” alternative be
eval uated to establish a baseline for conparison to other alternatives. Under A ternative
1, contamnation would be left “as- is.” No renedial action would be taken to reduce
toxicity, mobility, or volume of contami nated mne waste or residential soil. There would
be no protection of human health or the environment, and PRGs would not be net for the
site. Preparation of 5-year site reviews are included in the periodic costs.

9.2 Alternative 2 - Containment (Surface Water Control, Source Surface
Control )/ Renoval /I nstitutional and Non-Engi neering Controls

Estimated Capital Cost: $2, 639, 700
Annual O8&M Cost (1-30 years): $14, 600
Peri odi ¢ Cost: $17, 700
Estimated Present Val ue: $2, 859, 100

The contai nment portion of this alternative includes surface water and source surface
controls. Surface water control includes containnent with either diversion ditches or



channel i zation. Diversion ditches divert surface water streans and run-on away from and
around the contam nated areas. Channelization involves constructing |ined channels through
contami nated areas to control surface water flow. These options would |ikely reduce the
potential for transport of contam nation away fromthe source and for contam nation of
surface water. Source surface control involves the installation of either vegetation, a
sinpl e cover, or an asphalt pavenent cover over mine waste to limt exposure of waste to
the environnent and limt infiltration of precipitation

The renoval conponent of this alternative involves nechani cal excavation of residentia
soi |l s using conventional earthnoving equipnent. Due to the | ow vol une of residentia

soils, the excavated naterial would be transported by truck to the Luttrell Repository for
di sposal, approximately 15 mles north of Basin. Areas excavated bel ow ground surface
woul d be backfilled to the surrounding ground | evel and graded to drain. Dependi ng on
previ ous conditions, the backfilled areas would be sodded or surfaced w th gravel

Institutional and non-engi neering controls for mne waste sites include proprietary
controls (covenants and easenents), fencing and posted warnings, and infornmation and
educational prograns. The proprietary controls would legally linmt or regulate future |and
use in the source area. Fencing and posted warni ngs woul d be installed around the
perineter of the deposits to prevent or mnimze potential for human and ani nal access to
the area. Posted warnings would identify potential hazards to which trespassers could be
exposed. Alternative 2 also includes 5-year site revi ews.

Antici pated O8M costs include nai ntenance of the ditches and covers.

9.3 Alternative 3 - Renobval / Transportati on/ Di sposal
(Onsite Repository)/Institutional Controls

Estimated Capital Cost: $5, 571, 600
Annual O8M Cost (1-30 years): $89, 100
Peri odi ¢ Cost: $17, 700
Esti mated Present Val ue: $6, 700, 200

Alternative 3 includes renoval, transport, and disposal of contam nated residential soils
and nmine waste. The residential soils and m ne waste woul d be nechanical | y excavated using
conventional earthmoving equi prent and transported by truck to a newy constructed onsite
repository located near the town of Basin for disposal. Areas excavated bel ow ground
surface woul d be backfilled to the surrounding ground | evel and graded to drain. Depending
on previous conditions, the backfilled areas woul d be sodded or surfaced with gravel

The onsite repository would be at a yet-to-be-deternmined | ocation near the town of Basin.
The repository woul d be constructed using man- made materials and clean soil to provide
conpl ete containnent of wastes and limt infiltration of precipitation. Institutiona
controls in the formof covenants and easements are included to regulate future
excavations deeper than the renoval activities in areas where contamnation is left in

pl ace (WMP, Basin Street Tailings, and Basin M1l Site). Alternative 3 also includes
monitoring well installation at the repository, nonitoring of the newy-installed wells
&M of the onsite repository, and 5-year site reviews.

9.4 Alternative 4 - Renoval / Transportati on/ Di sposal
(Luttrell Repository)/Institutional Controls

This alternative has undergone nminor nodifications as a result of coments received on the
Proposed Plan. Refer to Section 12 for a conplete description of the revised alternative
and updat ed costs.



Estimated Capital Cost: $4, 144, 300

Annual &M Cost (1-10 years): $44, 600
Annual &M Cost (11-30 years): $1, 300
Peri odi ¢ Cost: $17, 700
Estimated Present Val ue: $4, 502, 700

Alternative 4 includes renoval, transport, and disposal of contam nated residential soils
and mne waste. The residential soils and m ne waste woul d be nechanical |l y excavated using
conventional earthnmoving equi prent and transported by truck to the Luttrell Repository,
approximately 15 mles north of Basin. Areas excavated bel ow ground surface woul d be
backfilled to the surrounding ground | evel and graded to drain. Dependi ng on previous
conditions, the backfilled areas woul d be sodded or surfaced with gravel. Institutional
controls in the formof covenants and easenents are included to regulate future
excavations deeper than the renoval activities in areas where contamnation is left in
place (WMP, Basin Street Tailings, and Basin M1l Site). Aternative 4 includes
operations costs at the Luttrell Repository and 5-year site reviews.

9.5 Alternative 5 - Renobval / Transportati on/ Di sposal
(Subtitle D Landfill)/Institutional Controls

Estimated Capital Cost: $10, 352, 700
Annual O8M Cost (0-10 years): $0
Annual Q&M Cost (10-30 years): $0
Peri odi ¢ Cost: $17, 700
Esti mated Present Val ue: $10, 390, 900

Alternative 5 includes renoval, transport, and disposal of residential soil and mne
waste. The residential soil and m ne waste woul d be mechanical |y excavated using
conventional earthmoving equi prent and transported by truck to an offsite RCRA Subtitle D
landfill.

Areas excavated bel ow ground surface would be backfilled to the surroundi ng ground | evel
and graded to drain. Depending on previous conditions, the backfilled areas woul d be
sodded or surfaced with gravel. Institutional controls in the formof covenants and
easenents are included to regul ate future excavations deeper than the renoval activities
in areas where contamnation is left in place (WWMP, Basin Street Tailings, and Basin M1
Site). Alternative 5 also includes 5-year site reviews. There are no antici pated O%M costs
for this alternative.



Section 10
Sunmary of Conparative Analysis of Alternatives

Section 300.430(e)(9) of the NCP requires that the EPA eval uate and conpare the renedia
cleanup alternatives based on the nine criteria listed below The first two criteria, (1)

over al

protection of human health and the environment and (2) conpliance with applicable

or relevant and appropriate requirenents (ARARsS), are threshold criteria that nust be mnet
for the Sel ected Renedy. The Sel ected Renedy nust then represent the best bal ance of the
remai ning primary bal ancing and nodi fying criteria.

10.1 NCP Eval uation and Conparison Criteria
10.1.1 Threshold OGriteria

(1)

(2)

Overal |l protection of human health and the environment addresses whether each
alternative provides adequate protection of human health and the environnent and
descri bes how ri sks posed through each exposure pathway are elininated, reduced, or
control | ed.

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARs)
addresses whether or not a renmedy will conmply with identified federal and state
environnental and citing laws and regul ati ons. Applicable requirements are those

cl eanup standards, standards of control, and other substantive requirenents,
criteria, or limtations promul gated under federal environmental or state
environnental or facility siting |aws that specifically address a hazardous

subst ance, pollutant, contam nant, renedial action, location, or other circunstance
found at a CERCLA site. Only those state standards that are identified by a state in
a tinely manner and that are nore stringent than federal requirenents nay be
appl i cabl e. Relevant and appropriate requirenents are those cl eanup standards
standards of control, and other substantive requirenents, criteria, or limtations
promul gat ed under federal environnental or state environmental or facility siting
laws that, while not “applicable” to a hazardous substance, pollutant, contam nant,
remedi al action, location, or other circunstance at a CERCLA site address probl ens
or situations sufficiently simlar to those encountered at the CERCLA site that
their use is well suited to the particular site. Only those state standards that are
identified in atimely manner and are nore stringent than federal requirenents nmay
be rel evant and appropri ate.

10.1.2 Primary Balancing Criteria

(3)

(4)

(5)

(6)

(7)

Long-term effecti veness and permanence refers to expected residual risk and the
ability of a renedy to naintain reliable protection of human health and the

envi ronnent over time, once clean- up |levels have been net. This criterion includes
the consideration of residual risk that will renmain onsite follow ng renedi ati on and
the adequacy and reliability of controls.

Reduction of toxicity, nmobility, and volume refers to the preference for a renedy
that reduces health hazards, the novenent of contamination, or the quantity of
contam nant at the site through treatnent

Short-term effectiveness addresses the period of tinme needed to conpl ete the renedy
and any adverse inpact on human health and the environnent that nay be posed during
the construction and inplenentation period until cleanup goals are achieved.

Inpl emrentability refers to the technical and admnistrative feasibilities of a
remedy, including the availability of materials and services needed to carry out a
particul ar option.

Cost evaluates the estimated capital costs, O&%M costs, and present val ue costs of
each alternative.



10.1.3 Mudifying Criteria
(8) State acceptance indicates whether the State (DEQ, based on its review of the
information, concurs with, opposes, or has no comment on the preferred alternative.

(9) Communi ty acceptance i s based on whet her community concerns are addressed by the
Sel ected Renedy and whether or not the community has a preference for a renedy.

10. 2 Evaluating the Alternatives with the NCP Criteria

This section summari zes the eval uation of the QU1 alternatives agai nst the nine NCP
criteria. The follow ng subsections are a brief summary of the eval uati on and conpari son
of the alternatives against each criteria. Additional details of the evaluation of the
alternatives are presented in the FS. Table 20 provides a conparison of the five renedi al
action alternatives and the nine NCP criteria. Information for this section was obtained
fromthe FS for QU1 (CDM Federal 2000a).

Tabl e 20
Summary of Detailed Analysis of Alternatives
Overal |
Protection of
Human Heal th Reduction of
and the Long- Term Long- Term Toxicity,
Envi r onnment Ef fecti veness Ef fecti veness Mobi lity or
Conpl i ance and and Vol une Thr ough Short-Term I npl ement -
Al ternative with ARARs Per manence Per manence Tr eat nent Ef fecti veness ability Cost
1 Mar gi nal Mar gi nal Mar gi nal Mar gi nal Mar gi nal Hi gh Mar gi nal
2 Moder at e Hi gh Moder at e Mar gi nal Hi gh Moder at e Mbder at e
3 Hi gh Hi gh Moder at e/ Mar gi nal H gh H gh Mbder at e
Hi gh
4 Hi gh Hi gh Moder at e/ Mar gi nal Moder at e H gh Mbder at e
Hi gh
5 Hi gh Hi gh Moder at e/ Mar gi nal H gh H gh H gh
Hi gh

10.2.1 Qverall Protection of Human Health and the Environnent

This criterion is based on the | evel of protection of human health and the environnent
afforded by each alternative. Alternatives 2, 3, 4, and 5 considered in the conparative
anal ysis meet the requirenents of the RAGs and provide overall protection of human heal th
and the environnent by covering or renoving the source materials to prevent direct
contact, control erosion and airborne transport, and ninimze the potential for COPC
transport to groundwater and surface water.

Alternatives 3, 4, and 5 would provide essentially an equal |evel of l|ong-termprotection
with respect to preventing direct contact, COPC transport to surface water, and preventing
ai rborne transport by renoving the source materials present at the site and di sposi ng of
themin a repository or landfill. Alternative 2 would provide | ess |ong-term protection
because the mne waste would only be protected by a vegetative or asphalt cover.

Wth respect to risks to the community and workers during inplenmentation of renedial
actions, Alternatives 2 and 3 would entail essentially the same |ow potential for risk
whi ch could be controlled by standard construction and dust control practices.
Alternatives 4 and 5 would entail an increased risk due to the truck transportation of
contam nated materials to an offsite disposal facility.

Overal |, the highest |evel of protection of human health and the environnent would be
provided by Alternatives 3, 4 and 5, which prevent direct contact with source nmaterials
and minimze the potential for migration of COPCs to groundwater, surface water, and air.



Alternative 2 has a | ower performance, because covering in place would result in a snaller
reduction of infiltration through mne wastes and it would al so be | ess desirabl e because
all waste piles would be covered and require | ong-term nmanagenent to naintain the renedy.

10.2.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents
Alternatives 2, 3, 4, and 5 woul d address all of the PRGs outlined in the FS for the Town
of Basin QU1 and the design and construction woul d be in accordance with state and Federal
requirenents. These alternatives would all neet ARARs.

10. 2.3 Short-Term Ef f ecti veness

Alternatives 2, 3, and 5 provide essentially the same high I evel of short-term
effectiveness. Risks to the comunity and workers during the inplenmentation of these
alternatives would be | ow and could be controlled by standard constructi on and dust
control practices. Alternative 4 would entail an increased risk due to the truck
transportati on of contam nated naterials to an offsite disposal facility which would
require trucks to pass through the Town of Basin. Therefore Aternative 4 has a | ower
performance against the criterion of short-termeffectiveness than Alternatives 2,3,and 5.

10. 2. 4 Long- Term Ef f ecti veness and Per nmanence

Alternatives 3, 4, and 5 would provi de noderate to high long- termprotection of human
health and the environment by covering or renmoving the source nmaterials to prevent direct
contact, control erosion and airborne transport, and ninimze the potential for COPC
transport to groundwater and surface water. Alternative 2 would provide | ess |long- term
per manence because all source material will remain in place.

10. 2.5 Reduction of Toxicity, Mbility, or Volune Through Treat nent

The EPA RI/FS gui dance (EPA 1988) states that reduction of toxicity, nobility, or volume
is only acconplished by treatnment. Since waste renoval is not considered treatnent,
Alternatives 2, 3, 4, and 5 would be marginally effective in the reduction of toxicity,
mobi lity or volume of metal contam nation.

10.2.6 Inplermentability

Alternatives 3, 4, and 5 could be readily inplenented with avail abl e equi prent and
personnel using generally standard construction nmethods. However, suitable property for an
onsite repository was not located. Alternative 2 would be nore difficult to inplenent
because this alternative woul d involve construction activities at each source area. Al so
mai nt enance of the covers would be nore | abor intensive than a single cover because of the
numer ous source areas and access requirements that must be maintained at each of these
wast e sources. The authorizations required for the |egal restriction conponents of
institutional controls for the source areas could be difficult to obtain and maintain.

10.2.7 Cost Anal ysis
The estimated present worth costs for the alternatives, not including the No Action
alternative, range from$2.9 mllion for Alternative 2 to $10.4 mllion for A ternative 5.

Alternatives 4 and 5 provide essentially the sane | evel of overall protection of human
health and the environment. However, Alternative 5 would entail higher costs than
Alternative 4 and, therefore, Alternative 4 would be nore cost-effective.

10. 2.8 State Acceptance
The State has been consulted throughout this process and concurs with the Sel ected Renedy,
Alternative 4, as nodified in this Record of Deci sion.

10. 2. 9 Communi ty Accept ance

Public coment on the R, FS, and Proposed Plan was solicited during a fornmal public
comrent period extending fromJanuary 2 to February 2, 2001. Comments general ly favored
the Preferred Alternative and nodificati ons have been made to the Sel ected Renedy to
address community concerns. Appendix A contains a summary of comunity responses to the
Sel ect ed Renedy.



Section 11
Princi pal Threat Wastes

The NCP establishes an expectation that EPA will use treatnment to address the principa
threats posed by the site wherever practicable (NCP 8300.430(a)(1)(iii)(A)). Identifying
principal threat wastes conbi nes concepts of both hazard and risk. In general, principa
threat wastes are those source naterials considered to be highly toxic or highly nmobile
that generally cannot be contained in a reliable manner or would present a significant
risk to human health or the environnent should exposure occur. Conversely, non- principal
threat wastes are those source naterials that generally can be reliably contained and that
woul d present only a lowrisk in the event of exposure. The manner in which principa
threats are addressed generally will determ ne whether the statutory preference for
treatnment as a principal element is satisfied

The source nmaterials identified at the QUL site include contaninated residential and
non-residential soils, tailing s, ore piles, and waste rock piles. These source materials
do not constitute principal threat wastes; hence, they are considered non- principa
threat wastes. Containnent of the source naterials using a repository and soil covers are
reliable remedies.



Section 12
Sel ect ed Renedy

Based upon consi deration of CERCLA requirenents, the detailed analysis of alternatives,
and public coments, EPA has determi ned that the Renoval / Transportation/Di sposal (Luttrell
Repository)/Institutional Controls Aternative presented in the Proposed Plan, with

nodi fications, is the appropriate renedy for the contam nated residential soils and nine
wastes at the QU1 site within the Basin Mning Area Superfund Site. The nodifications to
the Preferred Aliternative (Alternative 4) are presented in an Addendumto the FS and

di scussed herein.

12.1 Rationale for Selected Renedy

Alternative 4 either neets or exceeds benefits associated with the selecting criteria
conpared to the najority of the other alternatives. This selected remedy will reduce risk
to human health and the environnment through the follow ng:

. As required, Alternative 4 neets the threshold cleanup evaluation criteria (overall
protection of human health and the environnment and conpliance with ARARs).

. Alternative 4 provides very good |ong- termeffectiveness and permanence.

. Alternative 4 elimnates the source fromthe site.

. Alternative 4 controls the hunman health risks (defined by the risk assessment).

. Alternative 4 is readily inplenentable. The remediation technol ogi es sel ected for

this alternative have been successfully enpl oyed at other Superfund sites.

The Sel ected Renmedy best meets the entire range of selection criteria and achi eves, in
EPA's determ nation, the appropriate bal ance considering site- specific conditions and
criteria identified in CERCLA and the NCP, as provided in Section 13, Statutory

Det er mi nati ons.

12.2 Description of Selected Renedy

Under the Renobval/ Transportation/ D sposal (Luttrell Repository)/Institutional Controls
Alternative, the contam nated soil and nmine wastes will be renoved to a single-lined,
fully encapsul ated repository. The principal conponents of Alternative 4 are as foll ows:

. Al of the contam nated soil will be renoved fromthe residential yards, the
streanside tailings, the WMP tailings, Basin Street Tailings, ore pile north of
Basin, and the Jib Tailings and placed in the Luttrell Repository.

. Al excavations will be backfilled with clean soil and revegetat ed.

. Institutional controls, which are nmeasures to control or prevent future |and use, or
other neasures to provide information to current/ future |l and owners, will also be
inplenented, only if inaccessible wastes renain above cleanup levels and if risks
associated with such mne waste are identified.

. A portion of the operation and mai ntenance of the Luttrell Repository will be
allocated to this operable unit based on an estinmate of the waste fromthis QU in
proportion to the estimated total volume of the Luttrell Repository.

12.3 Deviation fromthe Proposed Pl an

During the conmment period of the Proposed Plan, the public expressed concern over | eaving
waste material in place. In addition, the state indicated that Or Mning has applied for a
groundwat er pol lution pernit for operation of the tailings inmpoundnment at the Basin M|
site. The owner of the mll site, O Mning Corporation, has not yet applied for a mll
site operating permt. Neither permt is likely to require full reclanation of the inpacts



of historic mlling activities to address health concerns associated with the site. EPA
and the state are currently investigating the scope of reclamation actions that could be
addressed under either permt. Finally, EPA received new information on costs for O8M at
the Luttrell Repository. As a result of these comrents, EPA nade the follow ng changes to
the Sel ected Renedy:

. Al of the tailings fromthe area east of the WMP and the Basin Street Tailings
will be renoved. EPA determined that the |long-termeffectiveness of this action
woul d be inproved with a minor increase in volune in these areas. The ori gi nal
revi sed volune estimates are found in Table 21.

Tabl e 21
Revi sed Waste Areas and Vol unes for Mne Waste
Locati on Desi gnati on Area Oiginal In-Place Revi sed I n-Pl ace
(sy) Vol unme (bcy) Vol urre (bcy)

Basin MII| Site

Basin MI| Site -- 13, 248 10, 210 0

Mai nt enance Yard

Near Basin M| T-12 114 76 76
Site

Basin Street Tailings

Near Basin Street NA 2,412 1, 616 1, 616
Oe Pile
North End of Town NA 310 448 448
Jib Tailings
Jib Tailings NA 8, 880 14, 800 14, 800

WMP Tailings

VWATP T-9 26, 319 17,634 21,470

Tai l i ngs Adj acent to Boul der R ver

Pile T-1 376 252 252
Pile T-2a 682 457 457
Pile T-2b 77 52 52
Pile T-3 591 396 396
Pile T-4 876 587 587
Pile T-5 3,793 2,641 2,541
Pile T-6 2,432 1, 629 1,629
Pile T-7 596 399 399
Pile T-8 830 556 556
Pile T-10 1,738 1,164 1,164
Subt ot al 11,991 8, 033 8, 033

TOTAL 50, 026 52, 817 46, 443




Not es

(1) The Oe Pile north of town is a waste pile that exists above ground surface.

I n-place volune calculations for this waste area is not directly correlatable to the
surface area.

(2) The volume for the Jib Tailings was cal cul ated by nmultiplying area by 1.67 yards
(approximately 5 feet) to obtain in-place volume in bank cubic yards (bcy). Vol unes for
all other |ocations except T-9 were calculated by multiplying area by 0.67 yards
(approximately 2 feet) to obtain in-place volune in bcy.

(3) Volume for T-9 was determ ned using AutoCad 3-D anal ysis. Since waste depths vary

over the site, in-place volunme is not directly correlatable to the surface area.
(4) Areas with arsenic and | ead concentrations greater than 80 percent of the

Prelimnary Renediation Goals (PRGs) are included in this table.

. The waste piles and tailings renediation fromthe Basin MIl Site were removed from
the Sel ected Remedy until EPA and the state can investigate and deterni ne the scope
of any reclanation that can be addressed under a state permt for the nill site. The
remedy as ultinately designed and inplenmented will address any threats to the renedy
and to human health and the environnent posed by the Basin MI| site that are not
adequat el y addressed through reclamation actions to be perforned under a state
permit( s). Wien it is known what, if any, reclamation will be acconplished under
the state permit( s), the remedy will include and require all remedial actions
determ ned appropriate to address contani nant sources that will not be addressed
under the state permt( s), including, but not limted to, conplete renoval of all
contami nated naterials to the Luttrell Repository or other actions to prevent the
mgration of contaminants fromthe nmll site fromany waste materials left in place
at the mll site.

. The cost estinmate for the Sel ected Remedy was adjusted for the addition of waste
fromthe WMP area and the deletion of waste fromthe Basin MI| Site. In addition,
revised costs were received fromoperations of Luttrell Repository. Appendix C
contains the revised cost estimate. Table 22 presents a summary of the original and
revi sed estinates.

Tabl e 22
Revi sed Cost Estinate Summary
Oi gi nal Revi sed
Esti mated Capital Cost $4, 144, 300 $3, 757, 600
Esti mat ed Annual O8M Costs (Years 1-10) $43, 300 $10, 300
Estimated Annual O8M Costs (Years 11-30) $1, 300 $1, 500
Peri odi c Costs $17, 700 $17, 700
Present Val ue $4, 502, 700 $3, 876, 200
. Institutional controls will only be necessary if wastes remain in inaccessible areas

such as beneath residential structures and if risks associated with such m ne waste
are identified.

12. 4 Estimat ed Renedy Costs

The detail ed cost estinate and present worth analysis for Alternative 4, the Sel ected
Remedy, are presented in Appendi x C. The net present value of the estimted capital and
operating cost for a 30-year period is approxi mately $3,876, 200. The tinme franme to
inplenent the renedy is anticipated to be 1 to 2 years. The information in this cost
estimate i s based on the best avail able information regarding the anticipated scope of the
remedi al alternative. Changes in the cost elenments are likely to occur as a result of new
information and data col |l ected during the engineering design of the renedial alternative.
Maj or cost changes may be docunented in the formof a menorandumin the Admi nistrative



Record file, an Explanation of Significant Differences, or a ROD anendnent. This is an
or der - of - magni t ude engi neering cost estimate that is expected to be within +50 to -30
percent of the actual project cost.

12.5 Expected Qutconme of the Sel ected Renmedy

The Sel ected Remedy for QUlL woul d renove the source fromthe site and thereby elimnate
the risk to human health. The anticipated environnental and ecol ogi cal benefits woul d

m nimze surface water inpacts during stormevents, and elimnate direct contact of humans
and fauna with naterials having COPC concentrations above risk-based action |evels.

12. 6 Cl eanup Levels

Cleanup levels for the Town of Basin QU1 are the PRGs detailed in Table 19. These |levels
are protective of human health. Initial excavation criteria will be 80 percent of the PRGs
deternmined for |ead, arsenic and nmanganese. This is because EPA recogni zes that anal yti cal
nmet hods and i nstrunents are never perfect, hence a nmeasurenment can only estimate the true
val ue of an environnental sanple. Measurenent error refers to a conbination of random and
systematic errors that inevitably arise during the various steps of the neasurenent
process. In addition, the popul ation of interest alnost always varies over tinme and space.
Limted sanpling will mss sone features of this natural variation because it is usually
impossible or inpractical to nmeasure every point of a popul ation. Sanpling design error
occurs when the sanpling design is unable to capture the conplete extent of natural
variability that exists in the true state of the environnent.. The conbination of sanpling
design error and neasurenent error is called total study error. Total study error nay |ead
to a decision error.

As part of the data quality objectives (DQs) discussed in the Rl (CDM Federal 2000b), the
tol erabl e decision error limt was defined to be 20 percent. This error limt recognizes
the uncertainty associated with soil/sedinent anal ytical results. For exanple, a sanple
with a reported concentration of 100 ng/ kg could actually be 80 or 120 nmg/ kg due to study
error. The closer the reported concentration is to the PRG and therefore the sel ected
clean-up level, the higher probability that an incorrect decision will be nade on

remedi ation. For soil sanples, EPA determ ned that those sanples that were within 20
percent of the PRGs are in need of some type of remedial action for purposes of the ROD.
Tabl e 22 presents the PRGs (cleanup level) and the initial excavation criteria. Those
areas that have contam nant concentrations in soil greater than the excavation criteria
will be renedi ated. The excavation will be conpl ete when contam nant concentrations

t hroughout the area are | ess than the PRGs.

Tabl e 23
PRGs and Initial Excavation Oriteria
PRG Excavation Oriteria
Cont ani nant (my/ kg) (ng/ kg)
Lead, residential 1, 000 800
Arsenic, residential 120 96
Manganese, recreational 469 375




Section 13
Statutory Determ nations

Under CERCLA Section 121, EPA must select a renedy that is protective of human heal th and
the environnent, that conplies with ARARs, is cost effective, and utilizes pernanent
solutions and alternative treatnent technol ogi es or resource recovery technol ogies to the
maxi mum extent practicable. In addition, CERCLA includes a preference for renedies that
include treatment which permanently and significantly reduces the volune, toxicity, or
mobi lity of hazardous wastes as a principle el enent.

13.1 Protection of Human Health and the Environnment

The Sel ected Renedy will protect human health and the environment through the prevention
of direct contact with contamnants at the site. Excavation of source naterials in the
residential areas and throughout Basin renmove contam nants fromthe site. Al soils with
contam nant concentrati ons above EPA's heal th-based criteria will be renoved. The Sel ected
Remedy uses vegetative covers for excavated areas to control erosion. |nstitutional
controls will be required if any waste is inaccessible and nmust be left in place (for
exanpl e, under residential structures) and if risks associated with such mne waste are
identified.

13.2 Conpliance Wth ARARS
The Sel ected Renmedy will conply with all ARARs identified in Appendix B for QUL and for
the use of the Luttrell Repository as a repository. No waiver of ARARs will be necessary.

13. 3 Cost Effectiveness

EPA has determined that the Sel ected Renmedy is cost effective in nitigating the principle
ri sks posed by contami nated soils and mine wastes. Section 300.430(f)(ii)(D) of the NCP
requi res evaluation of cost effectiveness. Overall effectiveness is determ ned by the
followi ng three balancing criteria: |long-termeffectiveness and pernanence; reduction of
toxicity, mobility, and volume through treatment; and short-term effectiveness. Overall
effectiveness is then conpared to cost to ensure that the remedy is cost effective. The
Sel ected Renedy neets the criteria and provides for overall effectiveness in proportion to
its cost. The estimated cost for the Sel ected Renmedy is $3, 876, 200.

13.4 Utilization of Permanent Solutions and Alternative Treatnent
Technol ogi es (or Resource Recovery Technol ogies) to the Maxi mum
Ext ent Possi bl e

EPA has determ ned that the Sel ected Renedy represents the maxi mumextent to which

permanent solutions can be used in a cost effective nmanner at the QU1 site. The Sel ected

Remedy renoves all the waste from QUL and transports the waste to an existing repository.

This provides the highest effectiveness at the | east cost.

O those alternatives that are protective of human health and the environnent and conply
with ARARs, EPA has determned that the Sel ected Remedy for QUL provides the best bal ance
interns of long- termeffectiveness and pernanence, treatnent, inplenmentability, cost,
and state and comunity acceptance.

13.5 Preference For Treatnment as a Principal Elenent

Various treatment options for contam nated soils and mne wastes were considered in the FS
process; however, due to the nature and size volume of the contam nated soils and nine
wastes, these options were determned to be either technically inpracticable and/or not
cost-effective.



13.6 Five-Year Review Requirenents

If sone contaminated soils and nine wastes remain onsite in inaccessible areas above
levels that allow for unlimted use and unrestricted exposure, the Sel ected Remedy
requires a 5-year review under Section 121 of CERCLA and Section 300.430(f)(4)(ii) of

the NCP. The 5-year review includes a review of the groundwater and surface water
monitoring data and an evaluation as to how well the Selected Renedy is achi eving the RAGCs
and ARARs that it was designed to neet.



Section 14
Docunent ati on of Significant Changes

The Proposed Plan for contam nated soils and mne wastes at the QU1 was rel eased for
public comrent in January 2001. The Proposed Plan identified Alternative 4, Renoval/
Transportation/ Di sposal (Luttrell Repository)/lInstitutional Controls, as the Preferred
Alternative. Comrents were received during the public coment period. EPA made the
follow ng changes to the Preferred A ternative:

. Al of the tailings fromthe area east of the WMP and all of the Basin Street
tailings will be rermoved. EPA determined that the long- termeffectiveness of this
action would be inproved with a minor increase in volune in these areas. The revised
volurme estimate is found in Table 21.

. The waste piles and tailings renediation fromthe Basin MIl Site were removed from
the Sel ected Remedy until EPA and the state can investigate and deternine the scope
of any reclamation that can be addressed under a state permt for the mll site. The
remedy as ultinmately designed and inplenmented will address any threats to the renedy
and to human health and the environnent posed by the Basin MII| site that are not
adequat el y addressed through reclamation actions to be perforned under a state
permt( s). Wen it is known what, if any, reclamation will be acconplished under
the state permt( s), the remedy will include and require all remedial actions
det ermi ned appropriate to address contam nant sources that will not be addressed
under the state permt( s), including, but not limted to, conplete renoval of all
contam nated materials to the Luttrell Repository or other actions to prevent the
mgration of contaminants fromthe mll site fromany waste materials left in place
at the mll site.

. The cost estinmate for the Sel ected Remedy was adjusted for the addition of waste
fromthe WMP area and the deletion of waste fromthe Basin MI| Site. In addition,
revi sed costs were received fromoperations of Luttrell Repository.

. Institutional controls will only be necessary if wastes remain in inaccessible areas
such as beneath residential structures and if risks associated with such mne waste
are identified.
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Appendi x A
Responsi veness Summary

The proposed plan for the Town of Basin QOperable Unit was issued for public coment on
January 2, 2001. The public coment period occurred fromJanuary 2, 2001, through February
3, 2001. During the public comrent period, EPA held one public neeting to discuss the
proposed plan and recei ve comments on the Sel ected Renedy. |In addition, EPA received one
witten comment on the proposed plan during the comrent period. This document summarizes

t he questions and concerns received during the public comrent period. The concerns have
been grouped into several categories for ease of discussion. EPA's response to each
comment follows in italics.

Roads/ Bri dges

Several residents expressed concerns over the road danage caused by past clean up
activities conducted by EPA

EPA intends to repair roads to their original condition subsequent to the cl eanup
activities. EPAwill also naintain the roads during the cleanup action

Several residents are concerned that the bridge on the north end of town leading to the
Luttrell Repository may not support typical hauling | oads.

EPA will continue to evaluate the bridge condition and, if necessary, EPA (in

consultation with the county) will nake the appropriate upgrades/repairs to allow
t he bridge to neet the | oading requiremnents.

One resident questioned if EPA evaluated alternate haul routes in lieu of the route
down Quartz Avenue, past the school

EPA is continuing to evaluate alternate haul routes to the Luttrell Repository that
woul d bypass Quartz Avenue and the Basin School. However, during the residential

soil removal activities, the haul route through town will be required

Cl eanup Criteria
Several comments were received concerning | eaving sone of the nine waste in source areas,
specifically near the Wastewater Treatnment Plant.

After review of the comments, EPA decided to nodify the Sel ected Renedy to include
excavation of all mne waste with contam nant concentrations above the cl eanup
levels. If all waste above heal th-based criteria cannot be renoved due to
inaccessibility (under structures), EPA will inplement institutional controls such
as deed notices or other appropriate mechani sns.

There were several comments about EPA's ability to excavate all materials in the source
ar eas.

EPA intends to excavate all naterials with contam nant concentrations above the
establ i shed cl eanup | evel. EPA recogni zes that excavations adjacent to the Boul der

River will require special consideration. However, EPA intends to excavate al
tailings near the Boulder River. Al other source areas, including residentia
areas, will be cleaned to the renedi ation | evels.

Institutional Controls
There was one question concerning the types of institutional controls that woul d be
considered for those areas that are renedi ated under this Record of Decision



Because EPA has nodified the Sel ected Remedy to include the excavation of all those

materials with contam nant concentrations above the cleanup |level, institutiona
controls would only be required if mne waste remains in inaccessible areas (i.e.,

adj acent to structures.) Institutional controls that nmay be used include deed
restrictions, deed notices, and information di ssem nati on.

Onsite Repository

One commentor questioned why EPA did not select the alternative that included the onsite
repository. The commentor al so suggested using the forner silica mne near Basin as the
preferred location for an onsite repository.

EPA determned that the cost to construct and operate/ naintain an onsite repository
was nore than the cost to haul the waste to the Luttrell Repository. In addition

the silica mine is not an appropriate |ocation for a waste repository. The mne is

| ocated adj acent to the Boul der R ver and the existing steep slopes of the m ne make
it difficult to prepare as a repository.

Resi denti al Response Activities
A resident questioned whether EPA was planning to replace itens (fences, |andscaping,
etc.) that are renoved/ damaged during the cleanup activities

EPA will consult with the honeowner during the design preparation and before the
cl eanup action to discuss any concerns. EPA plans to return all residential
properties to the original condition prior to the excavation activities.

Proposed Pl an Support
A representative of the Montana Departnent of Environmental Quality conmented that they
have participated in the renedial activities and support the Sel ected Renedy.

Cost of Cl eanup

One resident questioned the cost of the cl eanup and whether the cost was justified.

EPA determined that there are current human health exposure risks associated with
the mining activities conducted in the area. EPA believes that the waste materia

nust be renmoved and that the Preferred Alternative as nodified to the Sel ected
Remedy provides the nost cost effective solution.

M ne Sites
One conment or suggested that mne waste associated with the mning clains must be renoved
for security and safety issues

EPA will evaluate mining clains areas in the watershed project.
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CONTAM NANT SPECI FI C ARARS

A. Federal and State G oundwater ARARs.

G oundwat er ARARs nmust be net throughout the Town of Basin QUL site.

1. Federal Requirenents.

Safe Drinking Water Act, 42 U S.C._§ 300f, et seq., National Primary and

Secondary Drinking Water Regul ations, 40 CFR Parts 141 and 142 (rel evant and appropriate).

The National Primary and Secondary Drinking Water Regul ations (40 CFR Parts 141 and 143)
establ i sh maxi num contam nant |evels (MCLs) for chemcals in drinking water distributed in
public water systens. These are enforceable in Mntana under the Public Water Safety Act,
MCA § 75-6-101, et seqg., and ARM § 17.30.203. Safe Drinking Water Act MCLs are rel evant
and appropriate to a Town of Basin QUL renedial action because the aquifers found beneath
the Town of Basin QUL are currently a source for public water supplies. These standards
nmay be applicable in the future shoul d EPA detect an exceedence at a public water outlet.

The determ nation that the drinking water standards are rel evant and appropriate for
portions of a Town of Basin QU1 renedial action is fully supported by the regul ati ons and
gui dance. The Preanble to the National Contingency Plan (NCP) clearly states that the MCLs
are relevant and appropriate for groundwater that is a current or potential source of
drinking water. See 55 Fed. Reg. 8750, March 8, 1990, and 40 CFR § 300.430(e)(2)(1)(B).
MCLs devel oped under the Safe Drinking Water Act generally are ARARs for current or
potential drinking water sources. See, EPA Quidance On Renedi al Action For Contam nated

G oundwat er at Superfund Sites, OSWER Dir. #9283.1-2, Decenber 1988.

In addi tion, maxi num contani nant |evel goals (MCLGs) may al so be rel evant and appropriate
in certain site-specific situations. See 55 Fed. Reg. 8750-8752. MCLGs are heal t h- based
goal s which are established at |evels at which no known or anticipated adverse effects on
the health of persons occur and which allow an adequate nmargin of safety. According to the
NCP, MCLGs that are set at |evels above zero nust be attained by renedial actions for
ground or surface waters that are current or potential sources of drinking water. Were
the MCLG for a contam nant has been set at a | evel of zero, the MCL pronul gated for that
contami nant nust be attained by the renedial actions.

The MCLs and MCLGs for the contam nants of potential concern are:

NE -
a

Cont ami nant ML (no/L) MCLGh (/L)
Ant i mony 0. 006 0. 006
Arseni c 0.05 a NE
Cadm um 0.005 c 0. 005
Copper 1.3 d 1.3
Iron 0.3 e NE
Lead 0.015 d 0
Manganese 0.05 e NE

Mer cury 0.002 c 0

Thal | i um 0.002 c 0. 0005
Zi nc 5 e NE

Not Establ i shed

40 CFR § 141.11 - This standard was revised to 10 ug/L by regul ation published at 66 FR 6976
(January 22, 2001). That regulation was to beconme effective on March 23, 2001. However, on
March 20, 2001, EPA announced its proposal to wthdraw the pending standard. A final decision
on withdrawal is expected after a public conment period. On March 20, 2001, EPA also so ught a
60- day extension of the effective date of the pending standard. A new standard may be regarded
as a relevant and appropriate ARAR if it has been pronul gated, even though it may not yet be
effective. To the extent the new standard has been “promul gated,” it should be regarded as the
ARAR However, if as a result of the review process the new standard is ultinately determ ned
not to have been finally promulgated, it will not be deened an ARAR for this action.



40 CFR § 141.51(b)

40 CFR § 141.62(c)

40 CFR 8§ 141.80(c) - this is an action level, not a true MCL
40 CFR § 143.3 - secondary MCLS

® QO T

2. State of Montana Requirenents.

a. ARM 8§ 17.30.1005 and -1006 (all applicable).
ARM § 17.30.1005 explains the applicability and basis for the groundwater standards in
ARM § 17.30.1006, which establishes the maxi mrum al | owabl e changes in groundwater quality
and may limt discharges to groundwater.

ARM § 17.30.1006 provides that groundwater is classified | through |V based on its present
and future nost beneficial uses, and states that groundwater is to be classified according
to actual quality or use, whichever places the groundwater in a higher class. dass | is
the highest quality class; class IV the |owest. Based upon its use as a public drinking
wat er supply, groundwater throughout the entire Town of Basin QU1 is considered d ass |

gr oundwat er .

ARM § 17.30.1006 sets the standards for the different classes of groundwater.
Concentrations of dissolved substances in dass | or Il groundwater may not exceed the
human health standards listed in departnment Grcular WB-7. 1 These levels are listed
bel ow for the contam nants of potential concern. Levels that are nore stringent than the
MCL or MCLG identified in the federal portion of the ARARsS are set out in bol dface type.

Cont anmi nant WXB-7 Standard (ug/l) a
Ant i mony 6
Arseni c 20
Cadm um 5
Copper 1, 300
Iron NE b
Lead 15
Manganese NE b
Mer cury 2

Thal | i um 2

Zi nc 2,100

NE - Not Established; Bold - Concentrations that are nmore stringent than the federal requirenents.

a WXB-7 standards for netals and arsenic in groundwater are based on the dissolved portion of the
sanple (after filtration through a 0.45 um nenbrane filter).
b Concentrations of iron and nmanganese nust not reach values that interfere with the uses

specified in the surface and groundwater standards (ARM § 17.30.601 et seq. and ARM §
17.30. 1001 et seq.). The secondary maxi num contam nant |evels of 300 upg/L and 50 ug/L,
respectively, nmay be considered guidance to determne levels that will interfere with the
speci fi ed uses.

1 Montana Departnent of Environmental Quality, Water Quality Division, Grcular
WXB- 7, Montana Nurmeric Water Quality Standards (Septenber 1999).

ARM § 17.30.1006 requires that concentrations of other dissolved or suspended substances
must not exceed |l evels that render the waters harnful, detrimental or injurious to public
heal t h. Maxi mum al | owabl e concentrati ons of these substances al so nust not exceed acute or
chronic problemlevels that woul d adversely affect existing or designated beneficial uses
of groundwater of that classification.

b. ARM 8§ 17.30.1011 (applicable). This section provides that any
groundwat er whose existing quality is higher than the standard for its classification mnust
be mai ntained at that high quality in accordance with MCA § 75-5-303.




An additional concern with respect to ARARs for groundwater is the inpact of groundwater
upon surface water. |If significant |oadings of contam nants from groundwater sources to
Basi n Creek and Boul der River contribute to the inability of the streamto neet A-1 and
B-1 cl ass standards, respectively, then alternatives to alleviate such groundwater | oading
nust be evaluated and, if appropriate, inplenented. Groundwater in certain areas may have
to be renediated to levels nore stringent than the groundwater classification standards in
order to achieve the standards for affected surface water. See Conpliance with Federal
Water Quality Criteria, OSWER Publication 9234.2-09/FS (June 1990) (“Were the ground
water flows naturally into the surface water, the groundwater renediation should be

desi gned so that the receiving surface-water body will be able to nmeet any anbi ent water-
qual ity standards (such as State Water Quality Standards [WXSs] or Federal Water Quality
Criteria [FWX]) that may be ARARs for the surface water.”)

B. Federal and State Surface Water ARARs.

1. Federal Surface Water Quality Requirenents, Oean Water Act, 33 U.S.C §§
1251, et seqg. (applicable). As provided under Section 303 of the Oean Water Act, 33
U S.C 8§ 1313, the State of Montana has pronul gated water quality standards. See the
di scussion concerning State surface water quality requirenents.

2. State of Montana Surface Water Quality Requirenents, Montana Water Quality
Act, MCA 8 75-5-101, et sed., and inplenenting reqgulations (applicable). General. The
O ean Water Act, 33 U.S.C. § 1251, et seq., provides the authority for each state to
adopt water quality standards (40 CFR Part 131) designed to protect beneficial uses of
each water body and requires each state to designate uses for each water body. The Mntana
Water Quality Act, MCA 8§ 75-5-101, et seq., establishes requirements for restoring and
nmai ntaining the quality of surface and groundwater. The State has the authority to adopt
water quality standards designed to protect beneficial uses of each water body and to
desi gnate uses for each water body. Montana's regul ations classify State waters accordi ng
to quality, place restrictions on the discharge of pollutants to State waters, and
prohi bit degradation of State waters. Pursuant to this authority and the criteria
establ i shed by Montana surface water quality regulations, ARM 8§ 17.30.601, et seq.,
Mont ana has established the Water- Use d assification system Under ARM § 17. 30. 610,
tributaries to the Mssouri R ver, including Boul der River have been classified “B-1". The
Basin Creek drainage to the Basin water supply intake has been classified under the nore
restrictive “A-1" category. Ditches and certain other bodies of surface water nust also
neet these requirenents. 2 Certain portions of the A-1 and B-1 standards, codified at ARM
§ 17.30.622 and ARM § 17.30.623, as well as Montana's nondegradation requirenments, are
presented bel ow.

a. ARM 8 17.30.622 (applicable). Waters classified A-1 are, after
conventional treatment for renoval of naturally present inpurities, suitable for drinking,
culinary and food processing purposes. These waters are al so suitable for bathing,
swimming and recreation, growh and propagati on of sal nonid fishes and associ ated aquatic
life, waterfow and furbearers, and use for agricultural and industrial purposes. This
section provides also that concentrati ons of carcinogenic, bioconcentrating, toxic or
har nful paranmeters which would remain in water after conventional water treatnent may not
exceed standards set forth in departnent circular WB-7. WXB-7 provides that “whenever
both Aquatic Life Standards and Human Heal th Standards exist for the sane analyte, the
nore restrictive of these values will be used as the nuneric Surface Water Quality
Standard.” For the contami nants of potential concern the Crcular WB-7 standards are
l'isted bel ow

2 As provided under ARM § 17.30.602(25), “‘surface waters' neans any waters on the
earth's surface, including but not limted to, streans, |akes, ponds, and
reservoirs; and irrigation and drai nage systens discharging directly into a
stream |ake, pond, reservoir or other surface water. Water bodies used solely for
treating, trans porting or inpounding pollutants shall not be considered surface
wat er . ”



Cont ami_nant WXB-7 Standard (1ug/L)

Ant i nony 6
Arsenic 18
Cadm um 5
Copper 5.2 b
Iron 1000 a
Lead 3.2 ¢
Manganese NE a
Mer cury 0.05
Thal I'i um 1.7
Zinc 67 e

NE - Not Established

a Concentrations of iron and nmanganese nust not reach values that interfere with the uses
specified in the surface and groundwater standards (ARM § 17.30.601 et seq. and ARM §
17.30. 1001 et seq.). The secondary naxi mum contami nant |evels of 300 ug/L and 50 pg/L,
respectively, may be considered guidance to determne levels that will interfere with the
speci fi ed uses

b Chronic Aquatic Life Standard based on 50 ng/L hardness.

¢ Chronic Aquatic Life Standard based on 100 ng/L hardness.

d Acute Aquatic Life Standard based on 100 ng/L hardness.
e Acute Aquatic Life Standard based on 50 ng/L hardness

The A-1 classification standards at ARM § 17.30.622 al so include the following criteria

1) dissolved oxygen concentration rmust not be reduced below the | evels given in departnent
circular WB-7; 2) induced variation of hydrogen ion concentration (pH w thin the range
of 6.5 to 8.5 nust be less than 0.5 pH unit. Natural pH outside of this range nmust be
mai nt ai ned wi thout change. Natural pH above 7.0 nust be naintai ned above 7.0; 3) no
increase above naturally occurring turbidity is allowed except as permtted in ARM 8§
17.30.637; 4) tenperature increases nust be kept within prescribed limts; 5) no increases
above naturally occurring concentrations of sedinent, settleable solids, oils, floating
solids, which will or are likely to create a nuisance or render the waters harnful
detrinental, or injurious to public health, recreation, safety, welfare, livestock, wld
animals, birds, fish or other wildlife are allowed; 5) True color nmust not be increased
nore than two units above naturally occurring color

b. ARM 8§ 17.30.623 (applicable). Waters classified B-1 are, after
conventional treatment for removal of naturally present inpurities, suitable for drinking
culinary and food processing purposes. These waters are al so suitable for bathing
swi mm ng and recreation, growh and propagati on of sal nonid fishes and associ ated aquatic
life, waterfow and furbearers, and use for agricultural and industrial purposes. This
section provides also that concentrati ons of carcinogenic, bioconcentrating, toxic or
harnful paranmeters which would renain in water after conventional water treatment nmay not
exceed standards set forth in departnent circular WB-7. WXB-7 provides that “whenever
both Aquatic Life Standards and Hunman Heal th Standards exist for the sane anal yte, the
nore restrictive of these values will be used as the nuneric Surface Water Quality
Standard.” These nurerical standards for the contam nants of concern are the same as for
waters classified A1

The B-1 classification standards at ARM § 17.30.623 al so include the following criteria
(1) dissol ved oxygen concentrati on nust not be reduced below the | evels given in
departnent circular WB-7; (2) induced variation of hydrogen ion concentration (pH wthin
the range of 6.5 to 8.5 nust be less than 0.5 pH unit. Natural pH outside of this range
nmust be namintai ned without change. Natural pH above 7.0 nust be naintai ned above 7.0; (3)
t he maxi mum al | owabl e i ncrease above naturally occurring turbidity is 5 nephel onetric
turbidity units except as permitted in ARM 8§ 17.30.637; (4) tenperature increases nust be
kept within prescribed limts; (5) no increases above naturally occurring concentrations
of sedinent, settleable solids, oils, floating solids, which will or are likely to create
a nui sance or render the waters harnful, detrimental, or injurious to public health,
recreation, safety, welfare, livestock, wild aninmals, birds, fish or other wildlife are



all owed; and (6) true color nmust not be increased nore than five units above naturally
occurring color.

c. ARM 8§ 17.30.637 (applicable). This provision provides that
surface waters nmust be free of substances attributable to industrial practices or other
di scharges that will: (a) settle to form objectionable sludge deposits or emul sions
beneath the surface of the water or upon adjoining shorelines; (b) create floating debris,
scum a visible oil film(or be present in concentrations at or in excess of 10 mlligrans
per liter) or globules of grease or other floating materials; (c) produce odors, colors or
ot her conditions which create a nuisance or render undesirable tastes to fish flesh or
make fish inedible; (d) create concentrations or conbinations of naterials which are toxic
or harnful to human, aninal, plant or aquatic life; (e) create conditions which produce
undesirabl e aquatic life

ARM § 17.30.637 also states that no waste may be di scharged and no activities conducted
whi ch, either along or in conbination with other waste activities, will cause violation of
surface water quality standards; provided a short termexenption froma surface water

qual ity standard nay be authorized by the departnment under certain conditions. These
conditions are listed in ARM § 17.30.637 (3).

d. ARM 8§ 17.30.705 (applicable). Existing and antici pated uses
of surface water and water quality necessary to support those uses nust be maintained and
pr ot ect ed.

C. Federal and State Air Quality ARARs.

1. National Anbient Air Quality Standards, 40 CFR § 50.6 (PM10); 40 CFR §
50.12 (lead) (applicable). These provisions establish standards for PM 10 and | ead
em ssions to air. (Corresponding state standards are found at ARM § 17.8.222 (|l ead) and
ARM § 17.8.223 (PM10).)

2. Montana Anbient Air Quality Requl ations, ARM 88 17.8.206, -. 222, -. 220,
and -. 223 (applicable).

a. ARM 8§ 17.8.206. This provision establishes sanpling, data collection
and anal ytical requirements to ensure conpliance with anbient air quality standards.

b. ARM 8§ 17.8.222. Lead enissions to anbient air shall not exceed a
ninety (90) day average of 1.5 micrograns per cubic liter of air.

c. ARM 8§ 17.8.220. Settled particulate natter shall not exceed a thirty
(30) day average of 10 grans per square mneter.

d. ARM§ 17.8.223. PM 10 concentrations in anbient air shall not exceed
a 24 hour average of 150 micrograns per cubic neter of air and an annual average of 50
m crograns per cubic neter of air.

I'1. LOCATI ON SPECI FI C REQUI REMENTS

The statutes and regul ations set forth belowrelate to solid waste, floodplains,

fl oodways, streanbeds, and the preservation of certain cultural, historic, natural or
other national resources located in certain areas which nay be adversely affected by
potential Town of Basin QUL renedial actions.

A National Historic Preservation Act, 16 U S.C § 470, 40 CFR § 6.301(b), 36 CFR
Part 800 (NHPA) (applicable). This statute and inpl ementing regul ations require Federal
agencies to take into account the effect of this response action upon any district, site,
buil ding, structure, or object that is included in or eligible for the Register of
H storic Places. Conpliance with NHPA requirenents will be attained through agreenents
entered into with EPA, the State of Montana, and the Town of Basin during the




inpl enentation of a renedial action

B. _Archaeol ogical and H storic Preservation Act, 16 U.S.C. 8§ 469, 40 CFR 6.301(c)
(applicable). This statute and inplenenting regul ati ons establish requirements for the
eval uation and preservation of historical and archaeol ogi cal data, which nay be destroyed
through alteration of terrain as a result of a Federal construction project or a federally
licensed activity or program This requires EPA or potentially responsible parties (PRPs)
to survey the site for covered scientific, prehistorical or archaeol ogical artifacts. The
results of this survey will be reflected in the Adm nistrative Record. Preservation of
appropriate data concerning the artifacts is hereby identified as an ARAR requirenent, to
be conpleted during the inplenentation of a remedial action

C. Historic Sites, Buildings and Antiquities Act, 16 U S.C § 461, et seq., 40 CFR §
6.310(a) (applicable). This statute and inplenmenting regul ations require federal agencies
to consider the existence and |ocation of Iand marks on the National Registry of
Nati onal Landnarks and to avoi d undesirable inpacts on such | andmarks

D. Fish and Wldlife Coordination Act, 16 U S. C. 88 1531, et seqg., 40 CFR § 6.302(Qq)
(applicable). This statute and inplenmenting regul ations require that Federal agencies or
federally funded projects ensure that any nodification of any streamor other water body
affected by any action authorized or funded by the Federal agency provides for adequate
protection of fish and wildlife resources. Conpliance with this ARAR requires EPA to
consult with the U S. Fish and WIldlife Service (USFW5) and the Montana Departnent of
Fish, Wldlife, and Parks. Further consultation will occur during renedial design and
remedi al action.

E. Endangered Species Act, 16 U S C § 1531, 40 CFR § 6.302(h), 50 CFR Parts 17 and
402 (applicable). This statute and inplementing regul ati ons provi de that federa
activities not jeopardize the continued exi stence of any threatened or endangered speci es.
The remedy sel ection process, including the Feasibility Study, should identify whether the
proposed renedial actions will inmpact threatened and/ or endangered species and/or their
habi tat, and what avoi dance or mitigative neasures are necessary.

F. _Fl oodpl ai n Managenent Requl ations, 40 CFR § 6.302(b), and Executive Order No
11988 (applicable). These require that actions be taken to avoid, to the extent possible,
adverse effects associated with direct or indirect devel opnent of a floodplain, or to
mni m ze adverse inpacts if no practicable alternative exists

G Protection of Wtlands Requlations, 40 CFR Part 6, Appendix A and Executive
Order No. 11990 (applicable). This ARAR requires Federal agencies and the PRPs to avoid
to the extent possible, the adverse inpacts associated with the destruction or |oss of
wet |l ands and to avoid support of new construction in wetlands if a practicable alternative
exi sts. Wetlands are defined as those areas that are inundated or saturated by groundwater
or surface water at a frequency and duration sufficient to support, and that under nornal
ci rcunst ances do support, a preval ence of vegetation typically adapted for life in
saturated soil conditions. Conpliance with this ARAR will be achi eved through consultation
with the USFWs and the U S. Arny Corps of Engineers (USACE), to determ ne the existence
and category of wetlands present at the site, and any avoi dance or mitigation and
repl acenent which may be necessary.

H Magratory Bird Treaty Act, 16 U.S.C. 88 703, et seq. (applicable). This
requi renent establishes a federal responsibility for the protection of the internationa
mgratory bird resource and requires continued consultation with the USFWS during renedi a
desi gn and renedial construction to ensure that the cleanup of the site does not
unnecessarily inpact mgratory birds. Specific mtigative nmeasures may be identified for
conpliance with this requirenent.

|. Bald Eagle Protection Act, 16 U. S. C. 8§ 668, et seq. (applicable). This
requi renent establishes a federal responsibility for protection of bald and gol den eagl es,
and requires continued consultation with the USFWS during renedi al design and renedi a




construction to ensure that any cleanup of the site does not unnecessarily adversely
affect the bald and gol den eagles. Specific mtigative neasures nay be identified for
conpliance with this requirenent

J. Resource Conservation and Recovery Act and requlations, 40 CFR § 264.18 (a) and
(b)(relevant and appropriate). Regul ations pronul gated under the Solid Waste Managenent,
MCA 8 75-10-201, et seq., specify requirements that apply to the location of any solid
wast e managenent facility.

K. Native Anerican Graves Protection and Repatriation Act, 25 U S.C. § 3001, et seq.
(applicable). The Act prioritizes ownership or control over Native Anerican cultura
items, including human renains, funerary objects and sacred objects, excavated or
di scovered on Federal or tribal |ands. Federal agencies and nuseuns that have possession
or control over Native Anerican human renai ns and associ ated funerary objects are required
under the Act to conpile an inventory of such itens and, to the extent possible, identify
their geographical and cultural affiliation. Once the cultural affiliation of such objects
is established, the Federal agency or nuseum nust expeditiously return such itens, upon
request by a lineal descendent of the individual Native Anerican or tribe identified.

L. Montana Fl oodplain and Fl oodway Managenent Act and Requl ations, MCA § 76-5-401
et seq., ARM 8§ 36.15.601, et seq. (applicable). The Floodplain and Fl oodway Management Act
and regul ations specify types of uses and structures that are allowed or prohibited in the
desi gnated 100- year floodway 3 and floodplain. 4 Since the Town of Basin QU1 may lie
partially within the 100-year floodplain of Basin Creek and Boul der River, these standards
are applicable to all actions within these floodplain areas.

i. Al l owed uses. The | aw recogni zes certain uses as

3 The "fl oodway" is the channe

allowable in the floodway and a broader range of uses

as allowed in the floodplain. Residential use is anmong

the possible all owed uses expressly recognized in both
the floodway and floodplain. “Residential uses such as
| awns, gardens, parking areas, and play areas,” as
well as certain agricultural, industrial- conmercial,
recreational and other uses are pernmissible within the
desi gnat ed fl oodway, provided they do not require
structures other than portable structures, fill or
permanent storage of materials or equipnment. MCA §
76-5-401; ARM 8§ 36.15.601 (Applicable). In addition
inthe flood fringe (i.e., within the floodplain but
outsi de the fl oodway), residential, conmercial
industrial, and other structures nmay be pernmitted
subject to certain conditions relating to placenent of
fill, roads, floodproofing, etc. MCA § 76-5-402; ARM §
36.15.701 (Applicable). Donestic water supply wells
nmay be permtted, even within the floodway, provided
the well casing is watertight to a depth of 25 feet
and the well neets certain conditions for

fl oodproofing, sealing, and positive drainage away
fromthe well head. ARM § 36.15. 602( 6)

of a watercourse or drai nway and those portions of

the floodpl ai n adj oi ni ng the channel which are reasonably required to carry and
di scharge the floodwater of the watercourse or drai nway. ARM § 36.15.101( 13).

4 The "floodplain" is the area adjoining the watercourse or drai nmay whi ch woul d be
covered by the floodwater of a base (100-year) flood except for sheetflood areas
that receive less than one foot of water per occurrence. The floodplain consists of

the floodway and flood fringe



ii. Prohi bited uses. Uses prohibited anywhere in either
the floodway or the floodplain are:

. solid and hazardous waste di sposal; and
. storage of toxic, flammuable, hazardous, or
expl osive materi al s.

ARM 88 36.15.605(2) and 36.15.703 (Applicable); see also ARM § 36. 15. 602(5) (b)
(Applicable).

In the floodway, additional prohibitions apply, including prohibition of:

. a building for living purposes or place of assenbly or pernmanent use by
human bei ngs;

. any structure or excavation that will cause water to be diverted from
the established fl oodway, cause erosion, obstruct the natural flow of
water, or reduce the carrying capacity of the floodway; and

. the construction or pernanent storage of an object subject to flotation
or nmovenent during flood | evel periods

MCA § 76-5-402 (Applicable).

3. Applicable considerations in use of floodplain or floodway. Applicable
regul ations al so specify factors that nust be considered in allow ng diversions of the
stream changes in place of diversion of the stream flood control works, new construction
or alteration of artificial obstructions, or any other nonconformng use within the
floodplain or floodway. Many of these requirenments are set forth as factors that nust be
considered in determ ning whether a permt can be issued for certain obstructions or uses.
Wil e pernmit requirenents are not directly applicable to renedial actions conducted
entirely on site, the substantive criteria used to determ ne whether a proposed
obstruction or use is pernmissible within the floodway or floodplain are applicable
standards. Factors which nmust be considered in addressi ng any obstruction or use within
the floodway or floodplain include:

. the danger to life and property from backwater or diverted fl ow caused
by the obstruction or use

. the danger that the obstruction or use will be swept downstreamto the
injury of others;

. the availability of alternate |ocations;

. the construction or alteration of the obstruction or use in such a
manner as to | essen the danger

. t he pernmanence of the obstruction or use; and

. the antici pated devel opnent in the foreseeable future of the area which
may be affected by the obstruction or use.

See MCA § 76-5-406; ARM § 36.15.216 (Applicable, substantive provisions only). Conditions
or restrictions that generally apply to specific activities within the floodway or
fl oodpl ai n are:

. the proposed activity, construction, or use cannot increase the upstream
el evation of the 100- year flood a significant amount (Y% foot or as
ot herwi se deternmined by the permt issuing authority) or significantly
increase flood velocities, ARM § 36.15.604 (Applicable, substantive



provisions only); and
. the proposed activity, construction, or use nust be designed and
constructed to nminimze potential erosion

For the substantive conditions and restrictions applicable to specific obstructions or
uses, see the follow ng applicable regul ations

Excavation of material frompits or pools - ARM 8§ 36.15. 602(1)
Wat er diversions or changes in place of diversion - ARM 8§ 36.15. 603

Fl ood control works (levees, floodwalls, and riprap nmust conply with specified
safety standards) - ARM § 36. 15. 606

Roads, streets, highways and rail lines (nmust be designed to mnimze
increases in flood heights) - ARM 8§ 36.15.701(3)(c).

Structures and facilities for liquid or solid waste treatnment and di sposa
(rmust be floodproofed to ensure that no pollutants enter flood waters and nay
be al | oned and approved only in accordance with Mntana Departnent of

Envi ronnental Quality (MDEQ regul ations, which include certain additional
prohi bitions on such disposal) - ARM § 36.15.701(3)(d).

Residential structures -ARM § 36.15.702(1).
Commercial or industrial structures - ARM § 36.15.702(2).
M _Montana Natural Streanbed and Land Preservation Act and Requl ations, MCA §
75-7-101 et seq. and ARM 88 36.2.401 et seq. (applicable). Applicable if the renedia

action alters or affects a streanbed or its banks. The adverse effects of any such action
must be mi ninm zed

ARM 36. 2. 410 (Applicable) establishes m ni nrum standards which would be applicable if a
response action alters or affects a streanbed, including any channel change, new
diversion, riprap or other streanbank protection project, jetty, new damor reservoir or
other comrercial, industrial or residential devel opment. Projects nmust be designed and
constructed using nmethods that mnimze adverse inpacts to the stream (both upstream and
downstrean) and future disturbances to the stream A | disturbed areas nust be nanaged
during construction and reclained after construction to mnimze erosion. Tenporary
structures used during construction nust be designed to handl e high flows reasonably
anticipated during the construction period. Tenporary structures nust be conpletely
renoved fromthe stream channel at the conclusion of construction, and the area nust be
restored to a natural or stable condition. Channel alterations nust be designed to retain
original streamlength or otherw se provide hydrologic stability. Streanbank vegetation
nmust be protected except where renoval of such vegetation is necessary for the conpletion
of the project. Wen renoval of vegetation is necessary, it nust be kept to a m ni num

Ri prap, rock, and other material used in a project nust be of adequate size, shape, and
density and nust be properly placed to protect the streanbank from erosion. The pl acenent
of road fill material in a stream the placenent of debris or other materials in a stream
where it can erode or float into the stream projects that pernanently prevent fish

m gration, operation of construction equipnent in a stream and excavation of streanbed
gravel s are prohibited unless specifically authorized by the district. Such projects nust
al so protect the use of water for any useful or beneficial purpose. See § 75-7-102, MCA

Wil e the adm nistrative/ procedural requirenents, including the consent and approva
requirenents, set forth in these statutes and regul ations are not ARARs, the party

desi gning and i npl ementing the response action is encouraged to continue to consult with
the Montana Departnment of Fish, WIldlife and Parks and any conservation district or board
of county conmi ssioners (or consolidated city/ county government) as provided in the
referenced statutes, to assist in the evaluation of factors di scussed above.



N. Montana Solid Waste Managenent Act and requl ations, MCA § 75-10-201, et seq., ARM
§ 17.50.505 (applicable). Sets forth requirenents applying to the location of any solid
wast e nmanagenent facility. Anong other things, the location nust have sufficient acreage,
nust not be within a 100-year floodplain, nust be |located so as to prevent pollution of
ground, surface, and private and public water supply systens, and nust allow for
recl amation of the |and.

111, ACTI ON SPECI FI C REQUI REMENTS

A. Federal and State Water Reguirenents.

1. _Cean Water Act Point Source Discharges requirenments, 33 U S C § 1342
(applicable). Section 402 of the Cean Water Act, 33 U.S.C. § 1342, et seq., authorizes
the issuance of permts for the “discharge” of any “pollutant.” This includes stormwater
di scharges associated with “industrial activity.” See, 40 CFR § 122.1(b)(2)(iv).
“Industrial activity includes inactive mning operations that discharge storm water
contami nated by contact with or that has cone into contact with any overburden, raw
material, intermediate products, finished products, byproducts or waste products | ocated
on the site of such operations, see, 40 CFR § 122.26(b)(14)(iii); landfills, |and
application sites, and open dunps that receive or have received any industrial wastes
including those subject to regulation under RCRA Subtitle D, see, 40 CFR §
122.26(b)(14)(v); and construction activity including clearing, grading, and excavation
activities, see, 40 CFR § 122.26(b)(14)(x). Because the State of Mntana has been
del egated the authority to inplenent the dean Water Act, these requirenents are enforced
in Montana through the Montana Pol | utant D scharge Elimnati on System (MPDES). The MPDES
requirenents are set forth bel ow

a. Substantive MPDES Permit Requirenents, ARM 88 17.30.1342-1344
(applicable). These set forth the substantive requirenents applicable to all MPDES and
Nati onal Pollutant Discharge Elimnation System (NPDES) permits. The substantive
requirenents, including the requirenent to properly operate and naintain all facilities
and systens of treatnent and control are applicable requirenents.

b. Technol ogy-Based Treatment, ARM 8§ 17.30.1203 and 1344 (applicable).
Provi sions of 40 CFR Part 125 for criteria and standards for the inposition of
t echnol ogy- based treatnent requirenments are adopted and incorporated in MDEQ permts.
Al though the permt requirement would not apply to on- site discharges, the substantive
requirenents of Part 125 are applicable, i.e., for toxic and nonconventional pollutants
treatnment nmust apply the best avail abl e technol ogy econom cally achi evabl e (BAT); for
conventional pollutants, application of the best conventional pollutant control technol ogy
(BCT) is required. Wiere effluent limtations are not specified for the particul ar
industry or industrial category at issue, BCT/BAT technol ogy-based treatnent requirenents
are determned on a case by case basis using best professional judgnent (BPJ). See CERCLA
Conpl i ance with Gther Laws Manual, Vol. |, August 1988, p. 3-4 and 3-7.

2. Additional State of Mntana requirenents.

a. Water Quality Statute and Requlations (all applicable).

i. Causing of Pollution, MCA § 75-5-605. This section of the
Montana Water Quality Act prohibits the causing of pollution of any state waters.
Pollution is defined as contam nation or other alterati on of physical, chemcal, or
bi ol ogi cal properties of state waters which exceeds that permtted by the water quality
standards. Also, it is unlawmful to place or caused to be placed any wastes where they will
cause pollution of any state waters. Any pernitted placement of waste is not placenent if
the agency's permtting authority contains provisions for review of the placenent of
materials to ensure it will not cause pollution to state waters.

ii. Nondegradation, MCA § 75-5-303. This provision states that
exi sting uses of state waters and the | evel of water quality necessary to protect the uses




must be nmintai ned and protected. Section MCA § 75- 5- 317 provides an exenption from
nondegradati on requi rements which allows changes of existing water quality resulting from
an energency or renmedial activity that is designed to protect the public health or the
environnent and that is approved, authorized, or required by the departnent. Degradation
neeting these requirenments may be considered nonsignificant. In determning that renedi a
actions are protective of public health and the environnent and in approving, authorizing,
or requiring such renedial activities, no significant degradation should be approved.

(a) ARM 8 17.30.705. This provides that for any surface
wat er, existing and anticipated uses and the water quality necessary to protect these uses
nmust be maintai ned and protected unl ess degradation is allowed under the nondegradation
rules at ARM § 17. 30. 708.

(b) ARM 8 17.30.1011. This provides that any groundwater
whose existing quality is higher than the standard for its classification nust be
mai ntained at that high quality unless degradation may be all owed under the principles
established in MCA § 75-5-303, and the nondegradation rules at ARM § 17.30.701, et seq

iii. Stormwater Runoff.

(a) ARM 8 17.24.633. Al surface drainage froma disturbed
area nust be treated by the best technology currently avail abl e

(b) CGeneral Permits. Under ARM § 17.30.601, et seq., and ARM
§ 17.30. 1301, et seq., including ARM 8 17.30.1332, the Water Quality D vision has issued
general stormwater pernmits for certain activities. The substantive requirenments of the
following pernmts are applicable for the following activities: (1) for construction
activities: Ceneral D scharge Permit for StormWater Associated with Construction
Activity, Permit No. MIRL0O0000 (May 19, 1997); (2) for mining activities: Cenera
Di scharge Permt for Storm Water Associated with Mning and with Gl and Gas Activities
Permt No. MIR300000 (Septenber 10, 1997). 5 (3) for industrial activities: Ceneral
Di scharge Permt for Storm Water Associated with Industrial Activity, Permt No. MIRO00000
(CQctober 26, 1994). 6

Generally, the permts require the permttee to inplenent Best Managenent Practices

(BWP) and to take all reasonable steps to minimze or prevent any di scharge which has a
reasonabl e |ikelihood of adversely affecting human health or the environnent. However, if
there is evidence indicating potential or realized inpacts on water quality due to any
stormwat er di scharge associated with the activity, an individual MPDES permt or
alternative general permt nmay be required.

iv. Surface Water, ARM § 17.30.637. Prohibits discharges

contai ning substances that will: (a) settle to form objectionable sludge deposits or
emul si ons beneath the surface of the water or upon adjoining shorelines; (b) create
floating debris, scum a visible oil film (or be present in concentrations at or in excess
of 10 mlligrans per liter) or globules of grease or other floating nmaterials; (c) produce
odors, colors or other conditions which create a nuisance or render undesirable tastes to
fish flesh or nake fish inedible; (d) create concentrati ons or conbinations of materials
which are toxic or harnful to human, aninmal, plant or aquatic life; or (e) create

condi tions whi ch produce undesirable aquatic life.

5 This permt covers point source discharges of stormwater frommning and mlling
activities (including active, inactive, and abandoned nmine and nmill sites) including
activities with Standard Industrial Code 14 (netal m ning).

6 Industrial activities are defined as all industries defined in 40 C FR 8§ 122
123, and 124, excluding construction , mning , oil & gas extraction activities and
stormwat er di scharges subject to effluent Iimtations guidelines. This includes
wood treatnent operations, as well as the production of slag.



B. Federal and State RCRA Subtitle C Requirenents, 42 U S.C._ Section 6921, et segq
(relevant and appropriate for solid wastes, applicable for hazardous wastes). The
presentation of RCRA Subtitle Crequirenents in this section assunmes that there will be
many solid wastes at the Town of Basin QUl, and that sone of these may be left in place in
“wast e nmanagenent areas” as a result of a remedial action. Because of the simlarity of
t hese waste nmanagenent areas to the RCRA “waste managenent unit,” certain discrete
portions of the RCRA Subtitle Cinplenmenting regulations will be relevant and appropriate
for the Town of Basin QU1 renedial action. RCRA Subtitle C and inplenenting regul ati ons
are designated as applicable for any hazardous wastes that are actively “generated” as
part of the Town of Basin QUL renedial action or that were “placed” or “disposed” after
1980. Al so, should hazardous wastes be discovered as part of any renedial design or
remedi al action, EPA reserves the right to identify RCRA Subtitle C requirenents in nore
detail at a later date. Al federal RCRA Subtitle Crequirenents set forth below are
incorporated by reference as State of Montana requirenents as provided for under ARM §
17.54.112(6) unless nentioned ot herw se bel ow.

1. 40 CFR Part 264 Subpart F. General Facility Standards. This is potentially
rel evant and appropriate for solid wastes at this QU Any waste nanagerment unit or simlar
area would be required to conply with the follow ng requirenents.

a. 40 CFR 8§ 264.92,.93. and .94. Prescribes groundwater protection

st andar ds.

b. 40 CFR 8 264.97. Prescribes general groundwater nonitoring

requi renents.

c. 40 CFR 8 264.98. Prescribes requirenents for nmonitoring and detecting
i ndi cator paraneters.

2. dosure requirenents.

a. 40 CFR 8§ 264.111. This provides that the owner or operator of a
hazar dous waste managenent facility nust close the facility in a way that mnimzes the
need for further mai ntenance, and controls or elimnates the | eaching or escape of
hazardous waste or its constituents, |eachate, or runoff to the extent necessary to
protect human health and the environnent.

b. 40 CFR 8 264.117. This provision incorporates nonitoring requirenents
in Part 264, including those nentioned at Part 264.97 and Part 264.303. It governs the
length of the post-closure care period, pernmts a | engthened security period, and
prohi bits any use of the property which would disturb the integrity of the nanagenent
facility.

c. 40 CFR 8 264.310. This specifies requirenents for caps, maintenance
and nonitoring after closure.

d. 40 CFR 8 264.301. Prescribes design and operating requirenents for

landfills.

e. 40 CFR § 264.301(a). This provides for a single liner and | eachate
coll ection and renoval system

f. 40 CFR 8 264.301(f). This requires a run-on control system

g. 40 CFR 8§ 264.301(qg). This requires a run-off managenment system

h. 40 CFR § 264.301(h). This requires prudent managenent of facilities
for collection and hol di ng of run-on and run-off.




i. 40 CFR § 264.301(i). This requires that wi nd dispersal of particulate
matter be controll ed.

C. Federal and State RCRA Subtitle D and Solid Waste Requirenents (applicable). 40
CFR Part 257 establishes criteria under Subtitle D of the Resource Conservation and
Recovery Act for use in determ ning which solid waste disposal facilities and practices
pose a reasonabl e probability of adverse effects on health or the environnent. See 40 CFR
§ 257.1( a). This part comes into play whenever there is a “disposal” of any solid or
hazardous waste froma “facility.” “Disposal” is defined as “the discharge, deposit,
injection, dunping, spilling, |eaking, or placing of any solid waste or hazardous waste
into or on any land or water so that such solid waste or hazardous waste or any
constituent thereof nmay enter the environment or be enitted into the air or discharged
into any waters, including ground waters.” See 40 CFR § 257.2. “Facility” neans “any |and
and appurtenances thereto used for the disposal of solid wastes.” Solid waste requirenents
are listed herein because mne wastes to be addressed in the renedial action are
consi dered solid waste

1. Federal Requirenents - 40 CFR 8 257. Criteria for dassification of Solid
Waste Disposal Facilities and Practices. The activities to be perforned for the Town of
Basin QUL renmedial action are expected to conply with the follow ng requirenents.

a. 40 CFR 8 257.3-1. Washout of solid waste in facilities in a
fl oodpl ai n posing a hazard to human life, wildlife, or land or water resources shall not
occur.

b. 40 CFR 8 257.3-2. Facilities shall not contribute to the taking of
endanger ed species or the endangering of critical habitat of endangered species.

c. 40 CFR 8 257.3-3. Afacility shall not cause a discharge of
pollutants, dredged or fill material, into waters of the United States in violation of
Sections 402 and 404 of the Cean Water Act, as anmended, and shall not cause non-poi nt
source pollution, in violation of applicable | egal requirements inplenenting an area w de
or statew de water quality nmanagenent plan that has been approved by the Adm nistrator
under Section 208 of the Cean Water Act, as anended.

d. 40 CFR 8 257.3-4. Afacility shall not contam nate an underground
source of drinking water beyond the solid waste boundary or beyond an alternative boundary
specified in accordance with this section

e. 40 CFR § 257.3-8(d). Access to a facility shall be controlled so as
to prevent exposure of the public to potential health and safety hazards at the site.

2. State of Montana Solid Waste Requirements (applicable). The Montana Solid
Wast e Managenent Act § 75-10-201 et seq., MCA, and regul ations are applicable to the
managenent and di sposal of all solid wastes, including mne wastes at sites that are not
currently subject to operating permt requirenents.

a. ARM 8 17.50.505(1) and (2). Sets forth standards that all solid
wast e di sposal sites nust nmeet, including the requirenents that (1) dass Il landfills
nmust confine solid waste and | eachate to the disposal facility. If there is the potentia
for leachate mgration, it nust be denonstrated that |eachate will only mgrate to
under | ying fornations which have no hydraulic continuity with any state waters; (2)
adequat e separation of group Il wastes fromunderlying or adjacent water nust be provided
and (3) no new disposal units or |ateral expansions nay be located in wetlands. ARM §
17.50. 505 al so specifies general soil and hydrogeol ogi cal requirenents pertaining to the
location of any solid waste nmanagenent facility.

b. ARM 8§ 17.50.506. Specifies design requirenments for landfills.
Landfills nust either be designed to ensure that MCLS are not exceeded or the |andfil
nmust contain a conposite liner and | eachate collection systemwhich conply with specified




criteria.

c. ARM 8§ 17.50.510. Sets forth general operational and maintenance and
design requirenents for solid waste facilities using land filling methods. Specific
operational and nai ntenance requirenents specified in ARM§ 17.50.510 that are applicable
are run-on and run-off control systens requirements, requirenents that sites be fenced to
prevent unauthorized access, and prohibitions of point source and nonpoi nt source
di scharges which woul d violate O ean Water Act requirenents.

d. MCA 8 75-10-212 and ARM § 17. 50.523. For solid wastes, MA §
75-10-212 prohibits dunping or |eaving any debris or refuse upon or within 200 yards of
any highway, road, street, or alley of the State or other public property, or on privately
owned property where hunting, fishing, or other recreation is permtted. ARM§ 17.50.523
specifies that solid waste nust be transported in such a manner as to prevent its
di scharge, dunping, spilling or leaking fromthe transport vehicle.

e. MCA 8 75-10-206. Provides for a variance fromcertain solid waste
requi renents where such variance would not result in a danger to public health or safety.
Certain of the solid waste regul ations regarding design of landfills, ARM 17.50.506
operational and nai ntenance requirenents, ARM 17.50.510, and landfill closure requirenents
and post-closure care, ARM 17. 50.530-531 nmay be subject to variance, if the requirenents
of § 75-10-206, MCA, are net.

f. ARM 8§ 17.50.530. Sets forth the closure requirenents for landfills
Cass Il landfills must neet the following criteria: (1) install a final cover that is
designed to mnimze infiltration and erosion; (2) design and construct the final cover
systemto minimze infiltration through the closed unit by the use of an infiltration
layer that contains a mninum 18 inches of earthen material and has a perneability |ess
than or equal to the perneability of any bottomliner, barrier |layer, or natural subsoils
or a perneability no greater than 1 X 10-5 cnisec, whichever is less; (3) mnimze erosion
of the final cover by the use of a seed bed |ayer that contains a mnimumof six inches of
earthen material that is capable of sustaining native plant growh and protecting the
infiltration layer fromfrost effects and rooting danmage; (4) revegetate the final cover
with native plant growth within one year of placenent of the final cover

g. ARM 8§ 17.50.531. Sets forth post closure care requirements for d ass
Il landfills. Post closure care nust be conducted for a period sufficient to protect hunan
health and the environnment. Post closure care requires naintenance of the integrity and
effectiveness of any final cover, including naking repairs to the cover as necessary to
correct the effects of settlenent, subsidence, erosion, or other events, and preventing
run-on and run-of f fromerodi ng or otherw se damagi ng the cover and conply with the
groundwat er nmonitoring requirenents found at ARMTitle 17, Chapter 50, Subchapter 7.

D. Surface Mning Control and Reclamation Act, 30 U.S.C 88 1201-1326 (relevant and
appropriate). This Act and inplenenting regulations found at 30 CFR Parts 784 and 816
establ i sh provisions designed to protect the environnent fromthe effects of surface coa
mni ng operations, and to a | esser extent non- coal mning. These requirenents are
rel evant and appropriate to the covering of discrete areas of contam nation. The
regul ations require that revegetation be used to stabilize soil covers over reclained
areas. They also require that revegetati on be done according to a plan which specifies
schedul es, species which are diverse and effective, planting nethods, nulching techniques,
irrigation if appropriate, and appropriate soil testing. Reclanation perfornance standards
are currently relevant and appropriate to mning waste sites.

E. Montana Strip and Underground M ne Reclamation Act, MCA 8§ 82-4-201, et seq., (al
rel evant and appropriate) and Montana Metal Mning Reclamation Act, MCA § 82-4-301, et
seq., (relevant and appropriate). Certain portions of the followi ng statutory or
regul atory provisions, as identified below, are relevant and appropriate requirenents




1. MCA 8 82-4-231. Requires operators to reclaimand revegetate affected | ands
usi ng nost nodern technol ogy avail able. Qperators nust grade, backfill, topsoil, reduce
high walls, stabilize subsidence, control water, mnimze erosion, subsidence, |and
slides, and water pollution.

2. _MCA § 82-4-233. (perators nust plant vegetation that will yield a diverse,
effective, and permanent vegetative cover of the sanme seasonal variety native to the area
and capabl e of sel f-regeneration.

3. MCA § 82-4-336. (Montana Metal M ne Reclanation Act). Disturbed areas nust
be reclaimed to utility and stability conparable to areas adjacent.

4. ARM § 17.24.501. Provides general backfilling and grading requirenents.
Backfill nust be placed so as to mninmze sedinentation, erosion, and | eaching of acid or
toxic materials into waters, unless otherw se approved. Final grading nust be to the
approxi mate original contour of the land and final slopes nust be graded to prevent slope
failure, may not exceed the angle of repose, and nust achieve a mninumlong-termstatic
safety factor of 1:3. The disturbed area nust be bl ended w th surroundi ng and undi st ur bed
ground to provide a snooth transition in topography.

5. ARM 8§ 17.24.519. Requires nonitoring of settling of regraded areas, and
potential nodification of reclamation, spoiling, and grading techniques to alleviate
uneven settling problens. Pertinent areas of the Town of Basin QUL where excavation will
occur will be regraded to mnimze settlenent.

6. ARM 8§ 17.24.631 (1).(2).(3)(a), and (b). D sturbances to the prevailing
hydr ol ogi ¢ bal ance will be mnimzed. Changes in water quality and quantity, in the depth
to groundwater, and in the location of surface water drainage channels will be mnimzed,
to the extent consistent with the sel ected response alternatives. Qher pollution
m ni m zation devices nust be used if appropriate, including stabilizing disturbed areas
t hrough | and shaping, diverting runoff, planting quickly germnating and grow ng stands
of tenporary vegetation, regulating channel velocity of water, lining drainage channels
with rock or vegetation, mulching, and control of acid- formng and toxic- form ng waste
material s.

7. ARM 8§ 17.24.633. Surface drainage froma disturbed area nust be treated by
the best technology currently avail able (BTCA). Treatnment nust continue until the area is
stabilized.

8. ARM 8§ 17.24.634. D sturbed drainages will be restored to the approxinate
predi sturbance configuration, to the extent consistent with the sel ected response
alternatives. Drainage design nust enphasize channel and floodpl ai n di mensi ons that
approxi nate the premning configuration and that will blend with the undisturbed drai nage
above and bel ow the area to be reclai med. The average stream gradi ent nust be nmi ntai ned
with a concave |ongitudinal profile. This regul ation provides specific requirenments for
desi gning the reclai ned drainage to: (1) nmeander naturally; (2) remain in dynamc
equilibriumw th the system (3) inprove unstable premning conditions; (4) provide for
floods; and (5) establish a premning diversity of aquatic habitats and riparian
veget ati on.

9. ARM 8§ 17.24.638. Sedinent control neasures nust be inplenmented during

oper ati ons.

10. ARM 8§ 17.24.639. Sets forth requirements for construction and mai nt enance
of sedinentati on ponds

11. ARM 8§ 17.24.640. Discharges from sedi nentati on ponds, pernanent and
tenporary inpoundnents, nust be controlled to reduce erosion, prevent deepening or
enl argenent of stream channels, and to mnimze disturbance of the hydrol ogi ¢ bal ance




12. ARM 8§ 17.24.641. Practices to prevent drainage fromacid or toxic formng
spoil material into ground and surface water will be enpl oyed

13. ARM 88 17.24.643 through 17.24.646. Provisions for groundwater protection
groundwat er recharge protection, and groundwater and surface water nonitoring

14. _ARM 88 17.24.701 and 702. Requirerments for redistributing and stockpiling
of soil for reclamation. Al so, practices to prevent conpaction, slippage, erosion, and
deterioration of biological properties of soil will be enployed

15. _ARM 8§ 17.24.703. Wen using naterials other than, or along with, soil for
final surfacing in reclanmation, the operator nust denonstrate that the material (1) is at
| east as capable as the soil of supporting the approved vegetation and subsequent |and
use, and (2) the nediumnust be the best available in the area to support vegetation. Such
substitutes nust be used in a manner consistent with the requirenments for redistribution
of soil in ARM§ 17.24.701 and 702

16. ARM 8§ 17.24.711. Requires that a diverse, effective and pernanent
vegetative cover of the same seasonal variety and utility as the vegetation native to the
area of land to be affected nust be established. This provision would not be rel evant and
appropriate in certain instances, for exanple, where there is dedicated devel opnent.

17. ARM 8§ 17.24.713. Seeding and planting of disturbed areas nust be conducted
during the first appropriate period for favorable planting after final seedbed
preparation

18. ARM 8§ 17.24.714. Milch or cover crop or both must be used until adequate
permanent cover can be established.

19. ARM 8§ 17.24.716. Establishes nethod of revegetation

20. _ARM 8 17.24.717. Relates to the planting of trees and other woody species
if necessary, as provided in § 82-4-233, MCA to establish a diverse, effective, and
permanent vegetative cover of the sanme seasonal variety native to the affected area and
capabl e of self-regeneration and plant succession at |east equal to the natural vegetation
of the area, except that introduced species nay be used in the revegetation process where
desirabl e and necessary to achi eve the approved | and use plan.

21. ARM 8 17.24.718. Requires soil anendnents, irrigation, managenent,
fencing, or other neasures, if necessary to establish a diverse and pernanent vegetative
cover.

22. ARM 8§ 17.24.721. Specifies that rills or gullies in reclaimed areas nust
be filled, graded or otherwi se stabilized and the area reseeded or replanted if the rills
and gullies are disrupting the reestablishment of the vegetative cover or causing or
contributing to a violation of water quality standards for a receiving stream

23._ARM 8 17.24.723. States that operators shall conduct approved periodic
neasurenents of vegetation, soils, water, and wildlife during the period of liability.

24. ARM 8 17.24.724. Specifies that revegetati on success must be neasured
agai nst approved unm ned reference areas or by conparison with technical standards from
historic data. More than one reference area or historic record nust be established for
vegetation types with significant variation due to a nunber of factors. Required
managenent for these reference areas is set forth

25. _ARM 8 17.24.726. Requires standard and consistent field and | aboratory
nmet hods to obtain vegetation production, cover, diversity, density, and utility data, and
sets out the required nethods for neasuring and docunenting productivity.




26. ARM 8 17.24.728. Sets performance standards for native species and
i ntroduced species in revegetated areas.

27. _ARM 88 17.24.730 and 17.24.731. Provide that the revegetated area nust
furni sh palatable forage in conparable quantity and quality during the same grazing period
as the reference area or as conpared to a technical standard derived fromhistoric
records. If toxicity to plants or aninmals on the revegetated area or the reference area is
suspected due to the effects of the disturbance, conparative chem cal anal yses nay be
required.

28. ARM 8 17.24.733. Provides perfornance standards for conposition and
stocking of trees, shrubs, and hal f- shrubs on the revegetated area and for neasurenent of
reveget ati on success.

29. ARM 8§ 17.24.751. Measures to protect and enhance fish and wildlife habitat
wi Il be enpl oyed.

30. ARM 8 17.24.761. This specifies fugitive dust control measures which will
be enpl oyed during excavation and construction activities to mnimze the em ssion of
fugitive dust in the Town of Basin QUL.

31. ARM 8 17.24.824. If land use is to be other than grazing land or fish and
wildlife habitat, areas of |and affected by mning nmust be restored in a tinmely manner to
hi gher or better uses achi evabl e under criteria and procedures set forth.

F. Air Quality Requirenents (all applicable). Renedial activities will conply with
the following requirenents to ensure that existing air quality will not be adversely
affected by a Town of Basin QU1 renedial action.

1._ARM 8§ 17.8.220. Settled particulate matter shall not exceed a 30 day
average of 10 grans per square neter.

2. ARM 8§ 17.8.222. The concentration of lead in anbient air shall not exceed a
90 day average of 1.5 micrograns per cubic neter of air.

3. ARM 8§ 17.8.223. The concentration of PM 10 in anbient air shall not exceed
a 24 hour average of 150 micrograns per cubic neter of air and an annual average of 50
m crograns per cubic neter of air.

4. ARM § 17.8.308. Airborne particulate matter. There shall be no production,
handl i ng, transportation, or storage of any material, use of any street, road, or parking
lot, or operation of a construction site or denolition project unless reasonabl e
precautions are taken to control enissions of airborne particles. Em ssions shall not
exhi bit an opacity exceeding 20% or greater averaged over 6 consecutive mnutes.

5. ARM 8 17.8.304(2). Visible Air Contam nants. Emi ssions into the outdoor
at nrosphere shall not exhibit an opacity of 20% or greater averaged over siXx consecutive
m nut es.

6. ARM 8 17.8.315(1). Nuisance or odor bearing gases. Gases, vapors and dusts
will be controlled such that no public nuisance is caused within the Town of Basin QUL.

7. ARM§ 17.24.761(2)(a), (e), (h). (j), and (k). Fugitive dust control
neasures such as 1) watering, stabilization, or paving of roads, 2) vehicle speed
restrictions, 3) stabilization of surface areas adjoining roads, 4) restriction of travel
on other than authorized roads, 5) enclosing, covering, watering, or otherw se treating
| oaded haul truck, 6) minimzing area of disturbed |and, and 7) revegetation, nust be
pl anned and inplenented, if any such measure or neasures are appropriate for a renedial
action.




G _Noxi ous Weds, MCA § 7-22-2101(7)(a) and ARM 8§ 4. 5.201, et seq. MCA §
7-22-2101(7)(a) defines “noxi ous weeds” as any exotic plant species established or that
may be introduced in the state which nay render land unfit for agriculture, forestry,
livestock, wildlife, or other beneficial uses or that nay harmnative plant communities
and that is designated: (i) as a statew de noxious weed by rule of the departnment; or (ii)
as a district noxious weed by a board, following public notice of intent and a public
heari ng. Designated noxi ous weeds are listed in ARM§ 4.5.201 through 4.5.204 and nust be
nmanaged consi stent with weed nanagenent criteria devel oped under MCA § 7-22-2109(2)(b).

I'V. TO BE CONSI DERED DOCUMENTS ( TBCs).

A list of TBC docunents is included in the Preanble to the NCP, 55 Fed. Reg. 8765 (March
8, 1990). Those docunents, plus any additional simlar or related docunments issued since
that tinme, were considered by EPA and MDEQ during the conduct of the renedia
investigation (RI)/feasibility study (FS), and will be further considered during renedy
sel ection and during renedy inplenentation.

V. OTHER LAWS (NON- EXCLUSI VE LI ST).

CERCLA defines as ARARs only federal environnental and state environnmental and siting

|l aws. Renedi al design, inplenentation, and operation and mai nt enance nust neverthel ess
comply with all other applicable |aws, both state and federal, if the renediation work is
done by parties other than the federal governnent or its contractors.

The following “other | aws” are included here to provide a rem nder of other legally
applicabl e requirements for actions being conducted at the Town of Basin QUL site. They
do not purport to be an exhaustive list of such |l egal requirenments, but are included
because they set out related concerns that nust be addressed and, in sone cases, may

requi re sone advance pl anning. They are not included as ARARs because they are not
“environnmental or facility siting laws.” As applicable |aws other than ARARs, they are not
subj ect to ARAR wai ver provisions.

Section 121(e) of CERCLA exenpts renoval or renedial actions conducted entirely on-site
fromfederal, state, or local permts. This exenption is not Iimted to environnental or

facility siting laws, but applies to other permt requirenents as well.

A. O her Federal Laws.

1. Qccupational Safety and Health Requl ations. The federal COccupational Safety
and Health Act regulations found at 29 CFR § 1910 are applicable to worker protection
during conduct of RI/FS or renedial activities

B. Gher State Laws.

1. Goundwater Act. MCA § 85-2-505, precludes the wasting of groundwater. Any
wel | producing waters that contam nate other waters nust be plugged or capped, and wells
nust be constructed and nai ntai ned so as to prevent waste, contami nation, or pollution of
gr oundwat er .

2. Public Water Supply Requlations. If a remedial action at the site requires
any reconstruction or nodification of any public water supply line or sewer line, the
construction standards specified in ARM 8 17.38.101(3) nust be observed

3. Goundwater Act. MCA § 85-2-516 states that within 60 days after any well
is conpleted a well log report nust be filed by the driller with the Montana Departnent of
Nat ural Resources and Conservation (DNRC) and the appropriate county clerk and recorder

4. Water Rights. MCA 8 85-2-101 declares that all waters within the state are
the state’s property, and may be appropriated for beneficial uses. The wi se use of water
resources i s encouraged for the maxi num benefit to the people and w th m ni nrum degradati on




of natural aquatic ecosystens.

Parts 3 and 4 of Title 85, MCA set out requirenents for obtaining water rights and
appropriating and utilizing water. Al requirements of these parts are | aws which nust be
conplied with in any action using or affecting waters of the state. Sonme of the specific
requirenents are set forth bel ow

MCA 8 85-2-301 provides that a person may only appropriate water for a beneficial use

MCA 8§ 85-2-302 specifies that a person may not appropriate water or comrence construction
of diversion, inpoundrment, withdrawal or distribution works therefor except by applying
for and receiving a permt fromthe Montana DNRC. Wiile the permt itself may not be
required under federal |aw, appropriate notification and subm ssion of an application
shoul d be perfornmed and a pernmit should be applied for in order to establish a priority
date in the prior appropriation system

MCA 8 85-2-306 specifies the conditions on which groundwater nay be appropriated, and, at
a mninum requires notice of conpletion and appropriation within 60 days of well
conpl eti on.

MCA 8 85-2-311 specifies the criteria which nmust be met in order to appropriate water and
i ncludes requirenents that:

. there are unappropriated waters in the source of supply;
. the proposed use of water is a beneficial use; and
. the proposed use will not interfere unreasonably w th other planned uses or

devel opnent s.

MCA 8 85-2-402 specifies that an appropriator may not change an appropriated right except
as provided in this section with the approval of the Montana DNRC

MCA 8 85-2-412 provides that where a person has diverted all of the water of a stream by
virtue of prior appropriation and there is a surplus of water, over and above what is
actual ly and necessarily used, such surplus nust be returned to the stream

5. Cccupational Health Act, MCA 8 50-70-101, et seq. ARM § 17.74.101 addresses
occupational noise. In accordance with this section, no worker shall be exposed to noise
levels in excess of the levels specified in this regulation. This regulation is applicable
only to limted categories of workers and for nost workers the simlar federal standard in
29 CFR 8§ 1910.95 appli es.

ARM § 17.74.102 addresses occupati onal air contam nants. The purpose of this rule is to
establish maxi numthreshold Iimt values for air contam nants under which it is believed
that nearly all workers nay be repeatedly exposed day after day w thout adverse health
effects. In accordance with this rule, no worker shall be exposed to air contam nant
levels in excess of the threshold limt values listed in the regul ation

This regulation is applicable only to linmted categories of workers and for nost workers
the simlar federal standard in 29 CFR § 1910. 1000 appli es.

6. Montana Safety Act. MCA 8§ 50-71-201, 202 and 203 state that every enpl oyer
nmust provide and nmaintain a safe place of enploynent, provide and require use of safety
devi ces and saf eguards, and ensure that operations and processes are reasonably adequate
to render the place of enploynment safe. The enpl oyer nust al so do every other thing
reasonably necessary to protect the life and safety of its enpl oyees. Enployees are
prohibited fromrefusing to use or interfering with the use of safety devices




7. _Enpl oyee and Community Hazardous Chemical Information Act. MCA 88
50-78-201, 202, and 204 state that each enpl oyer nust post notice of enployee rights,
maintain at the work place a list of chem cal nanes of each chenmical in the work place,
and indicate the work area where the chemcal is stored or used. Enployees nust be
inforned of the chemcals at the work place and trained in the proper handling of the
chem cal s.
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TABLE CS-4

Alternative 4
REMOVAL/TRANSPORTATION/DISPOSAL~-LUTTRELL REPOSITORY/INSTITUTIONAL CONTROLS

COST ESTIMATE SUMMARY

of these soils

sumed hydroseed

hlues) .

Legal fees.
legal fees.

TOTAL ANNUAL LUTTRELL REPOSITORY MAINTENANCE O&M COST FOR YEARS 1-10 (EPA)

$10,300

FPA cost.

hlues) .

Site: Town of Basin ¢ Descriptic Alternative 4 involves the excavation of the contaminated residential soils above PRGs in the town of Basin and disposal
Location: Basin, Monte Excavations will be backfilled with fill and growth media, and revegetated (assumed sodding). Mine waste will also be ejcavated in the
Phase: Feagibility Study (-30% to +50%) of at the Luttrell Repository. Mine waste excavations will be backfilled with fill and growth media, and revegetated (a
Base Year: 200C consisting of proprietary controls will be placed at sites where waste is left in-place. Annual O&M costs include maint
Date: February 13, 2001 Periodic costs include Five-Year Review reports that document site conditions and effectiveness of this altermative.
CAPITAL COSTS:

DESCRIPTION WORKSHEET QTY UNIT(S) UNIT COST TOTAL NOTES
Mobilization Cw-17 1 LS $2,200 $2,200
Miscellaneous Requirements CW-18 1 LS $103,267 $103,267
Temporary Access Roads for Waste Excavation CW-6 1 LS $42,147 $42,147
Alternate Access Road to Luttrell Repository CW-1 1 LS $52,891 $52,891
Residential Soil Removal and Disposal (Luttrell
Repository) cw-7 1 LS $198,556 $198,556
Backfilling and Sodding Residential Excavation<€w-7 1 LS $187,828 $187,828
Mine Waste Removal and Disposal (Luttrell Repofieafy) 1 LS $1,218,834 $1,218,834
Backfilling and Revegetating Mine Waste ExcavaCWon§ 1 LS $708,382 $708,382
Demobilization cw-17 1 LS $2,200 $2,200
SUBTOTAL $2,516,305
Contingency (Scope and Bid) 25% $629,076 10% Scope, 15% Bid {Low/mid range of recommended v
SUBTOTAL $3,145,381
Project Management 5% $157,269 Percentage from Exhibit 5-8 was used
Remedial Design 8% $251,630 Percentage from Exhibit 5-8 was used
Construction Management 6% $188,723 Percentage from Exhibit 5-8 was used
Proprietary Controls for Residential Areas NA 28 EA $400 $11,200 EPA cost, assumes 4 hours per property, $100/hour
Proprietary Controls for Mine Waste Areas NA [ EA $400 $2,400 EPA cost, assumes 4 hours per property, $100/hour
Public Meeting NA 1 LS $1,000 $1,000 EPA cost for one public meeting during constructioh.
TOTAL $3,757,603
‘TOTAL, CAPITAL COST $3,757,600
ANNUAL O&M COSTS (EPA):

DESCRIPTION WORKSHEET QTY UNIT(S) UNIT COST TOTAL NOTES
Luttrell Repository Maintenance for Years 1-10 NA 1 LS $8,250 $8,250 EPA cost, per year.
SUBTOTAL $8,250 No professional/technical sexrvices added; this is
Contingency (Scope and Bid) 25% $2,063 10% Scope, 15% Bid (Low/mid range of recommended v
TOTAL $10,313




TABLE CS-4

Alternative 4

REMOVAL/TRANSPORTATION/DISPOSAL-LUTTRELL REPOSITORY/INSTITUTIONAL CONTROLS

COST ESTIMATE SUMMARY

of these soils

sumed hydroseed

tate cost.

hlues) .

be) .

TOTAL PRESENT VALUE OF ALTERNATIVE 4

_—$3,876,200

Site: Town of Basin ¢ Descriptic Alternative 4 involves the excavation of the contaminated residential soils above PRGs in the town of Basin and disposal
Location: Basin, Monte Excavations will be backfilled with fill and growth media, and revegetated (assumed sodding). Mine waste will also be ejcavated in the
Phase: Feasibility Study (-30% to +50%) of at the Luttrell Repository. Mine waste excavations will be backfilled with fill and growth media, and revegetated (a
Base Year: 200C consisting of proprietary controls will be placed at sites where waste is left in-place. Annual O&M costs include maint
Date: February 13, 2001 Pericdic costs include Five-Year Review reports that document site conditions and effectiveness of this alternative.
ANNUAL O&M COSTS (STATE OF MONTANA) :
DESCRIPTION WORKSHEET QTY UNIT(S) UNIT COST TOTAL NOTES
Luttrell Repository Maintenance for Years 11-30 NA 1 LS $1,210 $1,210 State of Montana cost, per year.
SUBTOTAL $1,210 No professional/technical services added; this is
Contingency (Scope and Bid) 25% $303 10% Scope, 15% Bid (Low/mid range of recommended v
TOTAL $1,513
TOTAL ANNUAL LUTTRELL REPOSITORY MAINTENANCE O&M COST FOR YEARS 11-30 (STATE OF MONTANA) $1,500
PERIODIC COSTS:
DESCRIPTION WORKSHEET QTY UNIT(S) UNIT COST TOTAL NOTES
Five-Year Review Reports CW-4 1 LS $12,814 $12,814 Cost is per Five-Year Review Report.
SUBTOTAL $12,814
Contingency (Scope and Bid) 20% $2,563 10% Scope, 10% Bid (Low end of the recommended ranj
$15,377
Project Management 5% $769 The low end of the recommended range was used.
Technical Support 10% $1,538 The low end of the recommended range was used.
TOTAL $17,684
TOTAL PERIODIC COST $17,700
PRESENT VALUE ANALYSIS:
Table PV-4 provides detailed analysis of present value.
DISCOUNT
COST TYPE YEAR(S) TOTAL COST PER YEAR FACTOR (7%) PRESENT VALUE NOTES
Capital Cost 0 $3,757,600 1.0000 $3,757,600 Capital (one-time) cost
Luttrell Repository O&M Cost (EPA) 1-10 $10,300 7.0234 $72,341 Annual cost
Luttrell Repository O&M Cost (State of MontddaBO $1,500 5.3853 $8,078 Annual cost
Five-Year Review Cost 5 $17,700 0.7130 $12,620 Periodic cost
Five-Year Review Cost 10 $17,700 0.5083 $8,997 Periodic cost
Five-Year Review Cost 15 $17,700 0.3624 $6,414 Periodic cost
Five-Year Review Cost 20 $17,700 0.2584 $4,574 Periodic cost
Five-Year Review Cost 25 $17,700 0.1842 $3,260 Periodic cost
Five-Year Review Cost 30 $17,700 0.1314 $2,326 Periodic cost
$3,876,210




TABLE CS

Alternative 4

REMOVAL/TRANSPORTATION/DISPOSAL-LUTTRELL REPOSITORY/INSTITUTIONAL CONTROLS - C O S T E S T IMATE SUmARY

Site: Town of Basin ¢ Descriptic Alternative 4 involves the excavation of the contaminated residential soils above PRGs in the town of Basin and disposal |of these soils
Location: Basin, Monte Excavations will be backfilled with £ill and growth media, and revegetated {assumed sodding). Mine waste will also be ejcavated in the
Phase: Feasibility Study (-30% to +50%) of at the Luttrell Repository. Mine waste excavations will be backfilled with fill and growth media, and revegetated (agsumed hydroseed
Base Year: 200C consisting of proprietary controls will be placed at sites where waste is left in-place. Annual O&M costs include maint

Date: February 13, 2001 Periodic costs include Five-Year Review reports that document site conditions and effectiveness of this alternative.

Notes:

Percentages used for indirect costs are based on guidance from Section 5.0 of “A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000.
Total costs presented on this table are rounded to the nearest $100.

Abbreviations:

NA not applicable
EA each

QTY quantity

LS lump sum



Alternative 4

Capital Cost Sub-Eler COST WORKSHEET

ALTERNATE ACCESS ROAD TO LUTTRELL REPOSITORY

Site: Town of Basin ( Prepared By: GLH Date:10/17/2000
Location: Basin, Monte
Phase: Feasibility Study (-30% to +50%) Checked By: MS Date:10/17/2000

Base Year: 200(

Work Statement:
This sub-element involves the improvement of an existing access road to the Luttrell Repository to bypass Quartz Road in the town of Basin. The road will be improved over a one-mile stretch. Improvements include grading, installation of ¢

Cost Analysis:
Cost for Installation of Alternate Access Road {(Lump Sum)

Prime Contractor Overhead and Profit It is assumed that home office OH is 5%, and that field office OH is 10%. Profit of 8% is used for the Prime Contractor.

lverts and

ADJ ADJ UNMOD
DESCRIPTION QTY UNIT(S)| HPF LABOR LABOR EQUIP EQUIP MATL OTHER uc UNMOD LIC EF AF UNBUR LIC | PC OH PC PF BUR LIC CITATION COMMENTS
Pre-FPill Road Work with D8 Dozer 40 HR 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 | $120.00f $120.00| $4,800.00] 1.00] 1.00 $4,800.00 15% 8% $5,962 |p NA Cost_includes equipment operator.
24" Culverts Along Road Alignment 120 LF 1.00 $0.00 | $0.00] $0.00 $0.00 $0.00 | $16.30) $16.30] $1,956.00[ 1.00} 1.00 ! $1,956.00] 15% 8% $2,429 |P NA Cost includes installation and materihls.
Pre-Fill Road Work with CAT 325 Excaljatds HR 1.00 $0.00 $0.00 50.00 $0.00 $0.00 | $120.00] $120.00| $2,880.00| 1.00} 1.00 | $2,880.00] 15% 8% $3,577 (P NA Cost_includes eguipment operator.
Cattle Guards 3 EA 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 J$2,000.0052,000.0056,000.00] 1.00[ 1.00 | $6,000.00f 15% 8% §$7.452 |p ;Y Includes installation.
Road Fill Work with CAT 14G Grader 40 HR 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $90.001 $90.00] $3,600.00] 1.00{ 1.00 | $3,600.00 15% 8% 54,471 |p NA Cost _includes eguipment operator.
Road Mix Placement 1300 LCY 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $15.50] $15.50]$20,150.09 1.00] 1.00 | $20,150.00 15% 8% $25,026|P NA 20' wide, 4 inches thick, includes laboer, equfpment, mat-
Read Fill Work with 2.5 CY Loader 40 HR 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 $80.00] $80.00] $3,200.00{ 1.00f 1.00 | $3,200.00 15% 8% $3,974 |p NA Cost_includes equipment operator.
TOTAL UNIT COST: $52,891

[Notes: Abbreviations:
Area factor is from Exhibit B-2 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000. QTY quantity HR hour
Escalation factor is index from base year of estimate divided by index from year of cost data. EQUIP equipment EA each
Escalation indices are from Exhibit B-1 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 MATL material LCY loose cubic yard
HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EFEPR(00 HTRW productivity factor LF linear feet

ADJ LABOR adjusted labor for HFP
ISouxrce of Cost Data: ADJ EQUIP adjusted equipment for HFP
[NA Not Applicable - costs are from previous work or vendor quote UNMOD UC unmedified unit cost
For citation references, the following sources apply: UNMOD LIC unmodified line item cost
0 - ECHOS Unit Cost Book 1996; E - ECHOS Unit Cost Book 2000; C - Means CostWorks 2000; P - Based on Previous Work by CDM Federal; V - Vendor Efuote escalation factor

AF area factor
ICost Adjustment Checklist: UNBUR LIC unburdened line item cost
[FACTOR: NOTES PC OH prime contractor overhead
H&S Productivity (labor and equipmentWamBywill be non-hazardous. An HPF of 1.0 is used for labor and equipment unit costs. PC PF prime contractor profit
Escalation to Base Year 2000 cost sources are not escalated (EF=1.00). 1996 cost sources are escalated by 12% to 2000 costs (EMBUR LAC burdened line item cost
Area Cost Factor An AF of 1.13 is used for Montana, except an AF of 1.00 (national unmodified average) is used for local vendor guotes.
Subcontractor Overhead and Profit It is assumed that Subcontractor O&P is either included in the PC 0&P or has been factored into vendor quotes or previous work.



Alternatives 1, 2, 3, and 5

Periodic Cost Sub-Eler COST WORKSHEET

FIVE-YEAR REVIEW REPORTS

Site: Town of Basin ( Prepared By: GLH Date:9/28/2000
Location: Basin, Monte
Phase: Feasibility Study (-30% to +50%) . Checked By: MS Date:9/29/2000

Base Year: 200C

Work Statement:
This sub-element involves the preparation of Five-Year Review reports. Each Five-Year Review report will evaluate the effectiveness of the remedial action based on any analytical data collected during the previous five years and visual cbse

Cost Analysis:
Cost per Five-Year Review Report {Lump Sum}

jvations m

hipping

ADJ ADJ
DESCRIPTION QTY UNIT(S)| HPF LABOR LABOR EQUIP EQUIP MATL OTHER |UN'MOD uc |UNMOD LIC EF AF UNBUR LIC | PC OH PC PF BUR LIC CITATION COMMENTS

Five-Year Review Report Generation 1 LS 1.00 $0.00 $0.900 $0.00 $0.00 $0.00 $10,000.CLS10,000. 0310,000.09 1.00] 1.13 | $11,300.0 5% 8% $12,814|P NA includes data evaluation, copying, and s

TOTAL UNIT COST: $12,814
fosea: Abbreviatiops:
Area factor is from Exhibit B-2 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000. QTY quantity LS lump sum
Escalation factor is index from base year of estimate divided by index from year of cost data. EQUIP equipment
Escalation indices are from Exhibit B-1 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 MATL material
HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study”, EPA 28DP HTRW productivity factor

ADJ LABOR adjusted labor for HFP
|Source of Cost Data: ADJ EQUIP adjusted equipment for HFP
NA Not Applicable Z costs are from previous work or vendor quote UNMOD UC unmodified unit cost
For citation references, the following sources apply: UNMOD LIC wunmodified line item cost
O - ECHOS Unit Cost Book 1996; E - ECHOS Unit Cost Book 2000; C - Means CostWorks 2000; P - Based on Previous Work by CDM Federal; V - Vendor QudiFe escalation factor
AF area factor

ICost Adjustment Checklist: UNBUR LIC unburdened line item cost
FACTOR: NOTES: BC OH prime contractor overhead
H&S Productivity (labor and equipment Wotk)will be non-hazardous. An HPF of 1.0 is used for labor and equipment unit costs. PC PF prime contractor profit
Escalation to Base Year 2000 cost sources are not escalated (EF=1.00). 1996 cost sources are escalated by 12% to 2000 costs (EF=BIR2LIC burdened line item cost
Area Cost Factor An AF of 1.13 is used for Montana.
[Subcontractor Overhead and Profit It is that ctor O&P is either included in the PC 0&P or has been factored into vendor quotes or previous work.

Prime Contractor Overhead and Profit it is assumed that home office OH is 5%, and that no field office OH is included. Profit of 8% is used for the Prime Contractor.




TABLE CW-6

Alternatives 2, 4, and 5
COST WORKSHEET

Capital Cost Sub-Eler
TEMPORARY ACCESS ROADS FOR WASTE EXCAVATION

Site: Town of Basin ¢ Prepared By: GLH Date:9/28/2000
Location: Basin, Monte
Phase: Feasibility Study (-30% to +50%) Checked By: MS Date:9/29/2000

Base Year: 200C

[Work Statement:

This sub-element involves the installation of temporary roads to access waste piles in remote areas of the site. The temporary roads will be 15' wide and will be covered with 6" of aggregate. Clearing, grubbing, and rough grading are assymed to be r
constructed south of Boulder River, 600 LF on the south side of the WWTP and north of Boulder River, and 300 LF from the access road to the east side of the WWTP.
Cost Analysis:
Cost for Installation of Temporary Access Roads {(Lump Sum)
ADJ ADJ UNMOD
DESCRIPTION QTY UNIT(S)| HPF LABOR LABOR EQUIP EQUIP MATL OTHER uc UNMOD LIC EF AF UNBUR LIC | PC OH PC PF BUR LIC CITATION COMMENTS
‘Rough Grading with D6 Dozexr for Road| 4334 SY 1.00 $0.81 $0.81 $2.39 $2.39 $0.00 $0.00 $3.20 |$13,868.8¢ 1.00] 1.13 | $15,671.74 15% 8% $19,464|E 17-03-0101 As noted in work statement
Clearing and Grubbing for Road Alignnent 1 AC 1.00 ] $186.92|$186.99 $401.46] $401.46] $0.00 $0.00 | $588.38| $5688.38 | 1.00f 1.13 $664.87 15% 8% $826 |E 17-01-0103 Medium brush, avg. grub, some trees
Gravel Base - Delivered and Dumped 722 LCY 1.00 $1.52 $1.52 $1.62 $1.62 $18.43 $0.00 $21.57$15,573.54 1.00] 1.13 | $17,598.1¢ 15% 8% $21,857|E 18-01-0102 As noted in work statement
TOTAL UNIT COST: $42,147
Notes: Akbreviations:
Area factor is from Exhibit B-2 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000, QTY quantity SY square yard _
Escalation factor is index from base year of estimate divided by index from year of cost data. EQUIP equipment AC acre
Escalation indices are from Exhibit B-1 of "A Guide to Developing and D ing Cost Estimates During the Feasibility Study", EPA 2000 MATL material LCY loose cubic yard
HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPEPR000 HTRW productivity factor LF linear feet

ADJ LABOR adjusted labor for HFP
{Source of Cost Data: ADJ EQUIP adjusted equipment for HFP
NA Not Applicable - costs are from previous work or vendor quote UNMOD UC unmodified unit cost
For citation references, the following sources apply: UNMOD LIC unmodified line item cost

O - ECHOS Unit Cost Book 1996; E - ECHOS Unit Cost Book 2000; C - Means CostWorks 2000; P - Based on Previous Work by CDM Federal; V - Vendor Ejuote escalation factor

[Escalation to Base Year

2000 cost sources are not escalated (EF=1.00).

1996 cost sources are escalated by 12% to 2000 costs (EBUR IXC

AF area factor
ICost Adjustment Checklist: UNBUR LIC unburdened line item cost
[FACTOR: NOTES: PC OH prime contractor overhead
H&S Productivity (labor and equipmentWamZyyill be non-hazardous. An HPF of 1.0 is used for labor and equipment unit costs. PC PF prime contractor profit

burdened line item cost

jArea Cost Factor
Subcontractor Overhead and Profit

Prime Contractor Overhead and Profit It is assumed that home office OH is 5%, and that field office OH is 10%.

An AF of 1.13 is used for Montana.
It is assumed that Subcontractor O&P is either included in the PC 0&P or has been factored intc vendor quotes or previous work.

Profit of 8% is used for the Prime Contractor.




TABLE CW

Alternatives 2 and 4
Capital Cost Sub-Eler
RESIDENTIAL SOIL REMOVAL, DISPOSAL

(LUTTRELL REPOSITORY), AND BACKFILLID

COST WORKSHEET

Site: Town of Basin ¢
Location: Basin, Monte
Phase: Feasibility Study (-30% to +50%)

Base Year: 200C

Prepared By: GLH

Checked By: JMM

Date:

Date:

12/1/2000

12/1/2000

[Work Statement:

H&S Productivity (labor and equipmentFPbal@)work will be in Level "D" PPE.

[Escalation to Base Year 2000 cost sources are not escalated {EF=1.00). 1996 cost sources are escalated by 12% to 2000 costs (EF=1.BGR.LIC
An AF of 1.13 is used for Montana, except an AF of 1.00

It is

jArea Cost Factor (national unmodified average) is used for local vendor quotes.

Subcontractor Overhead and Profit that

Prime Contractor Overhead and Profit It is assumed that home office OH is 5%, and field office OH is 10%. Profit of 8% is used@ for the Prime Contractor.

An HPF of 0.95 is used for labor and eguipment unit costs that occur irP@cPEaminatmdimeemsntractor profit

burdened line item cost

ractor O&P is either included in the PC O&P or has been factored into vendor quotes or previous work.

This sub-element involves the excavation of residential soil within the town of Basin and disposal of this soil at the Luttrell Repository. The excavations will be backfilled with clean £ill and topsoil, and revegetated with sod. The excavatfions are
[Cost Analysis:
Cost for Excavation of Residential Soil and Disposal at Luttrell Repository {(Lump Sum)
ADJ ADJ
DESCRIPTION QTY UNIT(S)| HPF LABOR LABOR EQUIP EQUIP MATL OTHER _|UNMOD UC | UNMOD LIC EF AF UNBUR LIC | PC OH PC PF BUR LIC CITATION COMMENTS

Excavate and Load Soil with 0.75 CY [BaZkhde| BCY 0.95 $1.21 $1.27 $1.27 $1.34 $0.00 $0.37 $2.98 |$22,088.64 1.00| 1.13 | $24,960.2] 15% 8% $31,001|C 02-315-400-03p0 Wheel-mounted, "Other" cost is for leadind on truck:
Hauling Soil to Luttrell Repositoxry 8853 LCY 0.95 $0.00 $0.00 $0.00 $0.00 $0.00 $3.00 $9.00 |$B80,037.00 1.00| 1.13 ] $30,441.8] 15% 8% $112, 323V NA $0.60/CY¥/loaded mile, 15 loaded miles, est.|cost per
Disposal at Luttrell Repository 8893 LCY 0.95 $0.00 $0.00 $0.00 $0.00 $0.00 $5.00 $5.00 ]$44,465.00 1.00] 1.00 ! $44,465.09 15% 8% $55,226|V NA $1,000,000 per 200,000 CY, cost per Epa

‘TOTAL UNIT COST: $198, 556
Cost Analysis:
Cost for Backfilling and Sodding Residential Excavations {Lump Sum)

ADJ ADJ
DESCRIPTION QTY UNIT(S)| HPF LABOR LABOR EQUIP EQUIP MATL QTHER _|UNMOD UC | UNMOD LIC EF AF UNBUR LIC | PC OH PC PF BUR LIC CITATION COMMENTS

18" Protective Cover Layer, Unclassilfi€87Fill LCY 0.95 $0.86 $0.91 $1.98 $2.08 $5.06 $0.00 $8.05 [$53,698.04 1.00] 1.13 | $60,678.78 15% B% $75,363 |E 17-03-0423 Offsite borrow source, delivered
6" Topsoil Laver 1853 LCY 1.00 $0.64 $0.64 $2.22 $2.22 $13.10 $0.00 $15.96 |$29,573.8§ 1.00] 1.13 | $33,41B.4%8 15% 8% $41,506]C_02-920-340-52]P%opsoil delivered, spread by articulated loader, 75 HP
Sod, Vegetative Cover 2.3 AC 1.00 |$5,524.085,524.061,352.061,352.00$15,026.00 $0.00 |$21,902.00$50,374.6¢ 1.00} 1.13 | $56,923.30 15% 8% §70,699|E 18-05-0405 Sodding includes watering by truck
Fertilize, 800 Lbs/Acre, Push Rotary| 2.3 AC 1.00 | $25.49] $25.49| $19.58] $19.58 $35.41 $0.00 $80.48 $185.10 | 1.00] 1.13 $209.17 15% 8% $260 E 18-05-0409

TOTAL UNIT COST: $187,628
JNotes: abbreviations:
[Area factor is from Exhibit B-2 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000. QTY quantity AC acre
Escalation factor is index from base year of estimate divided by index from year of cost data. EQUIP equipment BCY bank cubic yard
Escalation indices are from Exhibit B-1 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000 MATL material LCY loose cubic yard
HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study®, EPA 2008 HTRW productivicy factor LBS pounds

ADJ LABOR adjusted labor for HFP HP horsepower
[Souxce of Cost Data: ADJ EQUIP adjusted equipment for HFP
INA Not Applicable - costs are from previous woxk or vendor gquote UNMOD UC unmodified unit cost
For citation references, the following sources apply: UNMOD LIC unmodified line item cost
0 - ECHOS Unit Cost Book 1996; E - ECHOS Unit Cost Book 2000; C - Means CostWorks 2000; P - Based on Previous Work by CDM Federal; V - Vendor QuER escalation factor
AF area factor

[Cost Adjustment Checklist: UNBUR LIC unburdened line item cost
[FACTOR : NOTES: PC OH prime contractor overhead




TABLE CW

Alternative 4
Capital Cost Sub-Eler

MINE WASTE REMOVAL, DISPOSAL

(LUTTRELL REPOSITORY),

AND

BACKFILLING

COST WORKSHEET

Site: Town of Basin (
Location: Basin, Monte
Phase:

Base Year: 200C

Feasibility Study (-30% to +50%)

Prepared B GLH

Checked By: JMM

Date 2/13/2001

Date 2/13/2001

Work Statement:

ICost_Adjystment Checklist:
FACTOR :

[Escalation to Base Year
|Area Cost Factor
Subcontractor Overhead and Profit

NOTES:

H&S Productivity (labor and equipmentFbal@)work will be in Level "D" PPE.
2000 cost sources are not escalated

(EF=1.00) .

O - ECHOS Unit Cost Book 1996; E - ECHOS Unit Cost Book 2000; C - Means CostWorks 2000; P - Based on Previous Work by CDM Federal; V - Vendor QucER

escalation factor

AF area factor
UNBUR LIC unburdened line item cost
PC OH prime contractor overhead

An HPF of 0.95 is used for labor and equipment unit costs that occur inP@cREaminatmdirmeeastractor profit
1996 cost sources are escalated by 12% to 2000 costs (EF=1.BGR.LIC

burdened line item cost

An AF of 1.13 is used for Montana, except an AF of 1.00 (national unmodified average) is used for local vendor quotes.
It is assumed that Subcontractor O&4P is either included in the PC O&P or has been factored into vendor quotes or previous work.

Prime Contractor Overhead and Profit It is assumed that home office OH is 5%, and field office OH is 10%.

Profit of 8% is used for the Prime Contractor.

This sub-element involves the excavation of mine waste within the vown of Basin and disposal of this waste at the Luttrell Repository. The excavations are assumed to be completed at the Maintenance Yard, the Basin Street Tailings, the Ore Pilq, the Jil
River. The excavations will be backfilled with clean fill and topsoil, and revegerated using hydroseeding.
[Cost Analysis:
Cost for Excavation of Mine Waste and Disposal at Luttrell Repository (Lump Sum)
ADJ ADJ
DESCRIPTION ] QTY UNIT(S)| HPF LABOR LABOR EQUIP EQUIP MATL OTHER _|UNMOD UC | UNMOD LIC EF AF UNBUR LIC | PC OH PC PF BUR LIC CITATION COMMENTS

Clearing and Grubbing for Waste Excalatiird AC 0.95) $186.92] $196.76 $401.46] $422.59 $0.00 $0.00 $619.35] $6,379.28] 1.00] 1.13 $7,208.58 15% 8% $8,953 |E 17-01-0103 10% of waste area, med. brush, avg. grub, dome tree:
Excavate Mine Waste, 3 CY Excavator | 46443 BCY 0.95 $0.72 $0.76 $1.61 $1.69 $0.00 $0.00 $2.45 1$113,907.5[71.00] 1.13 }$128,715.595 15% 8% $159,865|E 17-03-0278 Hydraulic crawler-mounted, cost includes |loading
|Hauling Mine Waste to Luttrell Repos|i 30 LCY 0.585 $0.00 $0.00 $0.00 $0.00 $0.00 §9.00 $9.00 |-$'501,570.0 1.00] 1.13 1$566,774.20 15% 8% $703,933|v NA $0.60/CY/1loaded mile, 15 loaded miles, est. |cost pex
Disposal at Luttrell Repository 55730 LCY 0.%85 $0.00 $0.00 $0.00 $0.00 $0.00 $5.00 $5.00 |$278,650.0b1.00 1.00 5278,650.d0 15% B% $346,083|V NA $1,000,000 per 200,000 CY, cost per EpA

TOTAL UNIT COST: $1,218,83
Cost Analysis:
Cost for Backfilling and Revegetating Mine Waste Excavations (Lump Sum)

ADJ ADJ
DESCRIPTION QTY UNIT(S)| HPF LABOR LABOR EQUIP EQUIP MATL OTHER |UNMOD UC | UNMOD LIC EF AF UNBUR LIC ' PC OH PC_PF BUR LIC CITATION COMMENTS

18" Protective Cover Layer, Unclassifa&@eaiil LCY 0.395 $0.86 $0.91 §1.88 $2.08 $5.06 $0.00 $8.05 15365,293.171.00) 1.13 |$412,781.28 15% 8% $512,674|E 17-03-0423 Offsite borrow source, delivered
6" Topsoil Layer 8338 LCY 1.00 $0.64 $0.64 §2.22 $2.22 $13.10 $0.00 $15.96 [$133.074.481.00] 1.13 |$150,374.16 15% 8% $186,765{C 02-920-340~52]0opsoil delivered, spread by articulated loader, 75 HI
!Hydroseeding, Vegetative Cover 10.3 AC 1.00 $64.10) $64.10| $88.121] 588.11 $325.70 $0.00 $477.91 54,922.4;F1.00 1.13 $5,562.39 15% 8% 56,908 |E 18-05-0401 67% level, 33% slope, includes mulch|
Fertilize Vegetative Cover, Hydro Spredd®.3 AC 1.00 $25.29] $25.29| $28.38} $28.38 $87.12 $0.00 $140.79 51,450.14' 1.00f 1.13 $1,538.651 15% 8% $2,035 |E 18-05-0408 35 Lbs/1000 SF

TOTAL UNIT COST: $708,382
Hores: Abkreviations:
Area factor is from Exhibit B-2 of "A Guide to Developing and D ing Cost Estimates During the Feasibility Study", EPA 2000. QTY quantity AC acre
Escalation factor is index from base year of estimate divided by index from year of cost data. EQUIP equipment BCY bank cubic yard
Escalation indices are from Exhibit B-1 of "A Guide to Developing and D ing Cost Estimates During the Feasibility Study”, EPA 2000 MATL material LCY loose cubic yard
HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Devloping and Documenting Cost Estimates During the Feasibility Study", EPA 208%F HTRW productivity factor Lbs pounds

ADJ LABOR adjusted labor for HFP SF square feet

Source of Cost Data: ADJ EQUIP adjusted equipment for HFP HP horsepower
NA Not Applicable - costs are from previous work or vendor guote UNMOD UC unmodified unit cost
For citation references, the following sources apply: UNMOD LIC wunmodified line item cost




Alternatives 2, 4, and 5

Capital Cost Sub-Eler COST WORKSHEET

MOBILIZATION/DEMOBILIZATION

Site: Town of Basin ( Prepared By: GLH Date:10/12/2000
Location: Basin, Monte
Phase: Feasibility Study (-30% to +50%) Checked By: MS Date:10/12/2000

Base Year: 200C

Work Statement:
This sub-element involves the mobilization and demobilization of heavy equipment and tools to and from the Town of Basin OUl site. It is assumed that the prime contractor will be located within 50 miles of the site, so no per diem|

Cost Analysis:
Cost for Mobilization and Demobilization {Lump Sum)

is includec

js, excavato

hall equipme

ADJ ADJ UNMOD UNMOD -
DESCRIPTION QTY |UNIT(S} HPF LABOR | LABOR EQUIP EQUIP MATL OTHER yc LIC EF AF UNBUR LIC | PC OH PC PF | BUR LIC CITATION COMMENTS
|Mobilize/Demobilize Heavy Equipment] 8 EA 1.00] $30.50] $30.50] $153.00[ $153.00| $0.00 $0.00 | $183.50{$1,468.00 1.00| 1.13 | $1,658.84 15% 8% $2,060 |C 02-305-250-00PUp to 50 miles for dozers, loaders, backhod
Delivery Charge for Small Equipment 1 EA 1.00 $0.00 | $0.00] $0.00 $0.00 $0.00 | $100.00] $100.00] $100.00| 1.00| 1.13 $113.00 15% 8% $140 |C 02-305-250-11pBor delivery of hand-held tools and misc. s
TOTAL UNIT COST: $2,200
Notes: Abbreviations:
Area factor is from Exhibit B-2 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000. oTY Quantity EA each
Escalation factor is index from base year of estimate divided by index from year of cost data. EQUIP equipment
Escalation indices are from Exhibit B-1 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study”, EPA 2000MATL material

HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility StuddPF, EPA 20BURW productivity factor
ADJ LABOR adjusted labor for HFP

|Source of Cost Data: ADJ EQUIP adjusted equipment for HFP
VA Not Applicable - costs are from previous work or vendor quote UNMOD UC unmodified unit cost
For citation references, the following sources apply: UNMOD LIC unmodified line item cost
O - ECHOS Unit Cost Book 1996; E - ECHOS Unit Cost Book 2000; C - Means CostWorks 2000; P - Based on Previous Work by CDM Federal; V - ¥Bndor Quotascalation factor

AF area factor
ICost Adjustment Checklist: . UNBUR LIC unburdened line item cost
'FACTOR: NOTES:. PC OH prime contractor overhead
H&S Productivity (labor and equipmemordnlaflll be non-hazardous. An HPF of 1.0 is used for labor and equipment unit costs. BC PF prime contractor profit
Escalation to Base Year 2000 cost sources are not escalated (EF=1.00). 1996 cost sources are escalated by 12% to 2000 costs B(EFEICI2) .burdened line item cost
Area Cost Factor An AF of 1.13 is used for Montana.

Subcontractor Overhead and Profit It is assumed that Subcontractor O&P is either included in the PC O&P or has been factored into vendor quotes or previous work.
Prime Contractor Overhead and Profifit is assumed that home office OH is 5%, and field office OH is 10%. Profit of 8% is used for the Prime Contractor.




Capital Cost Sub-Eler
MISCELLANEOUS REQUIREMENTS

TABLE
Alternatives 2, 4, and 5

COST WORKSHEET

Site: Town of Basin (
Location: Basin, Monte
Phase: Feasibility Study (-30% to +50%)

Base Year: 200(

Prepared By: GLH

Checked By: MS

Date:10/12/2000

Date:10/12/2000

Work Statement:
This sub-element includes all miscellaneous tasks and items

Cost Analysis:

that are required for completion of the alternative, and are not included under other cost worksheet tasks or field office overhead.

Items included in this sub-element include contrpctor work

H&S Productivity (labor and equipmentFbalg)work will be in Level "D" PPE.
Escalation to Base Year 2000 cost sources are not escalated (EF=1.00).
An AF of 1.13 is used for Montana.

It is that Su

Prime Contractor Overhead and Profit It is assumed that home office OH is 5%, and field office OH is 10%.

1996 cost sources are escalated by 12% to 2000 costs (EF=IRURLIC
jArea Cost Factor
Subcontractor Overhead and Profit

Profit of 8% is used for the Prime Contractor.

An HPF of 0.95 is used for labor and eguipment unit costs that occur Pf @Fntamingtréheapemeractor profit

burdened line item cost

ractor O&P is either included in the PC Q&P or has been factored into vendor quotes or previous work.

bt include

frevisions.

Cost for Miscellaneous Requirements (Lump Sum)
ADJ ADJ
DESCRIPTION QTY UNIT(S)| HPF LABOR LABOR EQUIP EQUIP MATL OTHER UNMOD UC [UNMOD LIC | EF AF UNBUR LIC | PC OH PC PF BUR LIC CITATION COMMENTS

Contractor Quality Assurance Plan 1 LS 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 |$10,500.0p0$10,500.0%10,500.0p1.00] 1.13 | $13,865.00 15% 8% $14,736|F NA Includes hardcopy deliverables.
Sampling and Analysis Plan 1 LS 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 |$10,500.0pP$10,500.0%610,500.0p1.00f 1.13 | $11,865.00 15% 8% $14,736|p NA Includes hardcopy deliverables.
Sice Safety and Health Plan 1 LS 1.00 $0.00 $0.00 $0.00 $0.00 $0.00 |$10,500.0pP$10,500.0%10,500.0p1.00f 1.13 [ $11,865.09 15% 8% $14,736|P NA Includes hardcopy deliverables.
Silt Fence for Large Mine Waste Excavadiodfs LF 0.95 $1.21 $1.27 $0.00 $0.00 $0.60 $0.00 $1.87 ]$15,926.3P1.00] 1.13 | $17,996.74 15% 8% $22,352|E 18-05-0206 | vinyl, 3' high, 7.5' posts, for WWTP, Jib and Basin Mi
Rental Flatbed Truck for Water Tank fraifer Mo 1.00 ] $180.00{$180.0451,325.001,325.00 $0.00 $0.00 $1,505.00$9,030.04 1.00] 1.13 | $10,203.9¢ 15% 8% $12,673|C 01-590-200-55p0 Single axle, 3 ton, fuel included.
Water Tank Trailer for Dust Control 6 MO 1.00 | $206.00|5206.04%2,100. ($2,100.(10 $0.00 $0.00 $2,306.00$13,836.0D1.00| 1.13 | $15,634.68 15% 8% $19,41B|C 01-590-400-69D05000 gallon, pumped discharge, water costs 1y
Staff Engineer for Schedule Prepartipn 100 HR 1.00 | $29.73] $29.73 $0.001_ $0.00 $0.00 $0.00 $29.73 |$2,973.04 1.12( 1.13 $3,716.25 15% 8% $4,616 |O 99-04-1401 Includes labor for construction schedule

TOTAL UNIT COST: $103,267
Hotes: abbreviatiops:
jArea factor is from Exhibit B-2 of “A Guide to Developing and Documenting Cost Estimates During the Peasibility Study”, EPA 2000. QTY quantity LS lump sum
Escalation factor is index from base year of estimate divided by index from year of cost data. EQUIP equipment LF linear foot
Escalation indices are from Exhibit B-1 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study®, EPA 2000 MATL material HR hour
HTRW productivity factor is from Exhibit B-3 or B-4 of "A Guide to Developing and D ing Cost Estimates During the Feasibility Study", EPA EEEO0 HTRW productivity factor

ADJ LABOR adjusted labor foxr HFP
|Source of Cost Data: AD3 EQUIP adjusted equipment for HFP
NA Not Applicable - costs are from previous work or vendor quote UNMOD UC unmodified unit cost
For citation references, the following sources apply: UNMCD LIC unmodified line item cost
0 - ECHOS Unit Cost Book 1996; E - ECHOS Unit Cost Book 2000; C - Means CostWorks 2000; P - Based on Previous Work by CDM Federal; V - Vendor Qifte escalation factor
AF area factor

|Gest_Adjustment Checklist: UNBUR LIC unburdened line item cost
|[EACTOR: NOTES: PC OH prime contractor overhead




TABLE PV-4

PRESENT VALUE ANALYSIS
Alternative 4
Removal/Transportation/Disposal-Luttrell Repository/Institutional Controls
Site: Town of Basin (
Location: Basin, Montana
Phase: Feasibility Study (-30% to +50%)
Base Year: 2000
Luttrell General Groundwater| Five-Yeak Discount]
Capital| RepositoryMaintenancd Monitoring| Review | Total Annugl mactor | Present
Year Costd O&M Costs | O&M Costs O&M Costs Costs Expenditufe (7%) valud
0 $3,757,600 $0 $0 $0 $0 $3,757,6000 1.0000 [ $3,757,60
1 $0 $10,300 $0 50 30 $10,300 0.9346 $9,626
2 $0 $10,300 $0 $0 $0 $10,300 0.8734 $8,996
3 50 $10,300 $0 $0 50 $10,300 0.8163 $8,408
4 S0 $10,300 $0 $0 50 $10,300 0.7629 $7,858
5 $0 $10,300 $0 $0 $17,700 $28, 000 0.7130 $19,964
6 $0 $10,300 $0 $0 $0 $10,300 0.6663 $6,863
7 50 $10,300 $0 $0 50 $10,300 0.6227 $6,414
8 $0 $10,300 $0 $0 $0 $10,300 0.5820 $5,995
9 $0 $10,300 $0 $0 $0 $10,300 0.5439 $5,602
10 $0 $10,300 50 $0 $17,700 $28,000 0.5083 $14,232
11 50 $1,500 $0 50 50 $1,500 0.4751 $713
12 $0 $1,500 $0 $0 50 $1,500 0.4440 $666
13 S0 $1,500 $0 S0 50 $1,500 0.4150 $623
14 50 $1,500 $0 50 $0 $1,500 0.3878 $582
15 $0 $1,500 S0 S0 $17,700 $19,200 0.3624 $6,958
16 $0 $1,500 50 $0 50 $1,500 0.3387 $508
17 $0 $1,500 $0 $0 50 $1,500 0.3166 $475
18 $0 $1,500 $0 $0 $0 $1,500 0.2959 $444
19 S0 $1,500 $0 $0 $0 $1,500 0.2765 $415
20 50 $1,500 $0 $0 $17,700 $19,200 0.2584 $4,961
21 $0 $1,500 $0 $0 $0 $1,500 0.2415 $362
22 50 $1,500 $0 $0 $0 $1,500 0.2257 $339
23 S0 $1,500 50 50 50 $1,500 0.2109 $316
24 50 $1,500 $0 $0 50 $1,500 0.1971 $296
25 $0 $1,500 $0 30 $17,700 $19,200 0.1842 $3,537
26 $0 $1,500 $0 $0 50 $1,500 0.1722 $258
27 50 $1,500 50 S0 50 $1,500 0.1609 $241
28 $0 $1,500 $0 50 $0 $1,500 0.1504 $226
29 $0 $1,500 50 $0 $0 $1,500 0.1406 $211
30 $0 $1,500 S0 $0 $17,700 $19,200 0.1314 $2,523
TOTALS: [%3,757,600 $133,000 $0 $0 $106,200 $3,996,80 $3,876,21
TOTAL PRESENT VALUE OF ALTERNATIVE 4° $3,876,20
Notes:
: Capital costs, for purposes of this analysis, are assumed to occur in Year O.

2

3

4

Total present value is rounded to the nearest $100.

Total annual expenditure is the total cost per year with no discounting.

Present value is the total cost per year including a 7% discount factor for that year.



